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Foreword

Colonel John R. McLean,
Commandant,

U. S. Army Management School

During my tenure as Comman- Were the presenations of our
dant cf the U. S. Army Management guest speakers to be confined to the
School, I have come to appreciate Individual audiences who heard
more and more the contributions of them, we would be depriving a great
the many guest speakers who take many managero within the Army

the time to share their managerial of an opportunity to consider some
potentially valuable ideas that could

expertise, philclophies, and practi- bc applied to their own work. It is
cal experience with the participants In this respect - that of helping
of our three courses - the Army disseminate advanced management
Installation Management Course, thinking and thus improve it Army-
the Operations Research/Systems wide - that Army Manaemmest
Analysis Executive Course, and the Views serves a useful purpose.
Defense Family Housing Manage- In this edition, we have giln at-
ment Course. Although the breadth temp•ed to present a broad range

of thought on management and
S~~~of knowledge and experience of our o huh nmngmn n

• ~some of its ramifications. Whi~e not
participants vary markedly, all of all the presentations of our guest
them have the opportunity to listen speakers can be, converted into
prmtably to these leaders in their articles for this publication, we have
field of endeavor or in a related included here a representative sam.
field. pling.

November 1969



Preface

Mr. Charles W. Dahlgren,
Director, Plans and Research,

U. S. Army Management School

] The articles pu blish ed .a this
second book of Volume XIV were
adapted from guest speaker presen-
tations before classes conducted

Sduring the period January-June
1969.

Readers of this book may not
have the time to read all the articles
contained herein, or may with to
read only those articles pertaining
to their own area of specialization.
The diagram below, showing how
the book was organized, can be used
in conjunction with the table of con-
tents to identify articles of per-
sonal interest.

Additional copies of this volume
and all previous volumes are avail-
able through the Defense Documen-
tation Center.
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InstaUation ManagemenL-
Challenging But Rewarding

Major General Richard T. Cassidy,
Commanding General,

U. S. Army Air Defense Center
& Fort Bliss,

Fort Bliss, Texas

INTRODUCTORY NOTE by which objectives are determined
arid prescribed and resources-men,

h1is article gives me an oppor- money, materiel, machines, methods
tunity to discuss the challenges of -are directed toward the accom-
installation management, specifical- plishment of those objectives. The
ly the management of the U. S. keynotes here are effectiveress and
Army Air Defense Center and, direction. The conmmander is ex-
coincidentally, that of the U. S. pected to get the right thinge done.
Army Air Defense School. In my Management, on +he other hand,
discussion, I will present some of is defined by the United Staies Air
the real life facts concerning the Force - and I agree with their
command and management of my definition - as a process of or-
installation, a large and complex ganizirng and employing resources
one. to accomplish predetermined objec-

As a ,ommander and mna-aer, I tives.
have been impressed with the mul- The key words are "economy"
titude of problems which face the and "balance." The proof of suc-
installation commander. And, at cessful management is operational
the outset, I will state explicitly: effectiveness. Effective management
There is no book, no crystal hail, ib always management by objec-
n':r any other device, which will tives. Quite logically, the over-all
provide automatic answers to man- objective of United States Army Air
agement problems. I find no sub- Dective oUnted Statemy ir
stitute for reliance on my staff and Defense Center management is to
the judgment and common sense of achieve maximum effectiveness in
its members. accomplishing its assigned missions.

With those thouk,,hts in mind, I
I would like to stress the distinc- would like to ar, aaint you with

tion between command and man- Fort Bliss and thus provide a frame
agement. Though closely related, of reference in order that yomi may
I do find a diffe.rence. While both understand the problems of instal-
are processes, comnmand is a process lation management at Fort Elias.

{3j



First, I will discuss in gene.'al terms and his soldiers. After the unsuc-
the real estate which comprLes cessful Mexican expedition, General
Fort Bliss. Speond, I will talk about Pershing returned to Fort Bliss,
our missions and how we are or- where he occupied a fine set of quar-
gan'zed to accomplish these. Third, ters. These niar~ers, now known as
I will examine the impact of accom- the Pershing House, still stand at
plIshing additional missions with Fort Bliss, tileir most recent occu-
limited resources, as we have had pant being Brigadier General Saf-
to do in fielding the Army's newest ford, Commanding Genera! of the
air defense weapons system, the US Army Training Center (Air De-
Chaparral/Vulcan units. Fourth, I fense). During World War I, Fort
will discuss the need for good corn- Bliss saw a build-up to some 50,000
munity relations, and, finally, my troops encamped between the post
thoughts on management philoso- and El Paso.
phy. In 1921, the First Cavalry Divi-

sion established Its headquarters at
THE FORT BLIS8 COMPLEX Fort Bliss and remained for 20

Fort 13.iss is located in the east- years until called to service in the
emn porion of El Paso, Texas. It i South Pacific during World war II.
akut 500 miles northwest of San When the Cavalry departed, the
Antonio and about as far west as prese;:-t era of Fort Bliss as an Air
you can go and still be in Texas. Defensw Center opened. The transi-

you an o ad sill e i Teas.tion began in 1940, when the first
El Paso now has a population of ap- ti-aircraf in ,en tro ar-
proximately 340,000 Just across rived. With the anti-aircraft artil-
thy, Rio Grande is Juarez, Mexico, ry Wigh cae guided artile
with an estinmated population of lery program cahoe guided missile
500,000. research, a school specializing inFort Bliss was established on 7 modern weapons systems, and otherNovember 1848 by a War Depart- vital activities. The United States

ment order directing that troops be Army Air Defense Center was acti-
dispatched to t1• pass of the north vated in July 1957. In July 19M,
to establish a post. Since that time, nearby Biggs Air Force Base be-to Fst anerost. Since thatmes. ,n came Biggs Field, when the Unitedit ias undergone many changes. On States Air Force phased out twoits 100th anniversary in 1948, the B-ateswings at Biggs.
post was presented a replica of the B-F52 wiss a s acpiy.original ForL Bliss by the citizens Fort Bliss now has a capacity for
ofigiEal Paso Bitsns tay o the itize more than 30,000 troops and encom-of E l P aso , It stan ds tod a y o n th e p a s s e t n i e m e u r a e s
main post and provides a striking passes extensive maneuver areas
parallel between the Fort Bliss of into New Mexico. The installation
yesterday and today. to is Mexito.nThe statiof

In 1913, Fort Bliss officially as- today is larger than the state of
sumed its role as one of the nation's Rhode Island, encompassing an areaot 1,758 square miles and standing
leading cavalry posts. In the spring of the lare Air D nseCnteras the largest Air Defense Center
of 1914, during the Mexican Revo-
lution, General John J. Pershing as-
sumed command. In 1916, PanchoM
Villa an',! his followers raided the AIR DE• ENSOE CENTER &
nearby community of Columbus, FORT BLISS
New Mexico, and killed 17 Ameri-
can cittzens. General Pershing led The missions of the U. S. Army
his troops into Mexico on the Pu.,J- Air Defense Center are asaigned hy
tive Expedition after Pancho Villa the Fourth 11. S. Army as stated in

4 J INSTAlLATION MANA(;EME:NT--4'IIAIFN(;IN.; bIT ItEWKARDING



the Fourth Army Command Oper- quirements. In all cases, except one,r ating Program. The Operating Pro- we have locally originated agree-
gram sets forth policies, objectives, ments. The exception is the Ger-
and resource guidance, as well as man Air Force, that agreement
detailed mission statements. Now being negotiated by the State De-
more than ever before we must con- partment and the Federal Republic
centrate on accomplishing the pri- of Germany. As new missions are
ority missions. This is the result of added (e.g., the Sentinel Central
a seriously curtailed funding pro- Training Facility); anid as equip-
gram. Early this fiscal year, be- ment becomes more complex, the
cause of the reduction in funds, we requirement to manage effectively
had to prepare a plan that would our resources becomes more de-
enable us to live within our means manding, more complicated, and
and continue to accomplish the es- more necessary.
sential priority missions. In other
words, our task was management ORGANIZATION OF THE ARMY
by objectives - priority objectives. AIR DEFENSE CENTER A
Our present managerial problems FORT BLISS

are further complicated by the re- Our primary mission is training.
quirement to support all the vari- The U. S. Army Air Defense Center
ous missile and automatic weapons is organized to effectively accon.-
systems, motor transportation, and pllsh this mission. As Commanding
individual items of supply and General of the Air Defense Center,
equipment in addition to managing I arn also Commandant of the U. S.
the military and civilian work force. Army Air Defense School. Our or-

A secondary mission is support of ganizational chart shows the nor-
training activities and tenant units mal general and special staff omfices,
at Fort Bliss. We provide adminis- with the exception of medical and
trative and logistic support to all dental staffing. A 1 July 1968
units and activities of the Active change to Army Regulation 40-4
Army, National Guard, Army Re- directed that all medical and dental
serves, and ROTC stationed, satel- service be provided by the U. S,
lited, or assigned to the Fort Bliss, Army General Hospital located ad-
McGregor, and Dona Ana-Hueco- jacent to a class I installation. In
Orogrande range complex for train- accordance with this directive, all
ing, summer encampments, and medical and dental personnel, with
annual service practices; and we the exception of vterinary permon-
provide technical instruction teams nel, were transferred to William
for Active Army and Reserve Force Beaumont Genera, 4ospital on 1
units. We also provide support to July 1968. Major sublxrdinate corn-
other Department of Defense activ- mands include the 6th and 15th
ities or governmental agencies as Artillery Groups, the U. S. Army
directed or established by written
agreememits. Our tenants are most- Training Center (Air Defense), and
lI class II activities, such as the the Support Group and Range ColA.
White Sands Missile R•ange, Wil- mand. I will briefly discuss each of
liam Beaumont General Hospital, these commands, beginning with
the Defense Language Institute the U. S. Army Air Defense School.
Support Command. and the German which is a tenant at Fort Bliss.
Air Force Air Defens-' School. Sup- The Air Defense School conducts
port to tenants is vrovided in vary- resident and non-resident courses
ing degrees depending upon re- m air defense weapons systems for

MAJOR (PENRAI. RI(CHIARI T. CAASIM'
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U. S. military services and a num- system. The decision involved de-
ber of free world forces. With ploying a new weapon whose tech.
courses varying in length from 2 nical sophistication was staggering
to 52 weeks, the school graduated even in an age of faLta&tic weap-
about 8,000 students in fiscal year onry.
1968. While I am the commandant, The Sentinel system consists of
the day-by-day management of the radars, computers, and nuclear.
Air Defense School is accomplished armed guided missiles. This mis-
by the issistant commandant, Brig- sion calls for a feat compLrable to
adler General Jack A. Rogers and shooting down an enemy artillery
hir, assistants. Administrative re- barrage in mid-trajectory, and is
iionsibility for the school is placed even more Incredible because the
with the Secretary, who serven as attack could be launched out of the
the Adjutant and Registrar. blue with no advance warning or

Also included with the school is declaration of hostilities. Within an
the Sentinel Central Training Facil- interval of a very few minutes, the
ity. The mission of the CTF is to Sentinel system will detect an at-
direct, coordinate, and supervise all tack, determine the trajectory, and,
Sentinel activities within the U. S. most likely, target, launch, and di.
Army Air Defense School. It main- rect defending missiles to intercept
tains liaison with the Sentinel Sys- and destroy the 18,000 mile-an.
tern Office, which is an agency hour ICBM's before they could
charged with the responsibility of reach their targets. The Sentinel
developing and setting up the Com- system, an outgrowth of the Nike-
nmunist Chinese-oriented anti-ballis- X, is the culmnnation of seven years
tic missile defense system, under of research and development spon.
the command of Lieutenant General sored by the '.rmy. It already has
Alfred D. Starbird. SENSO is an cost as much as the entire Manhat-
element of the Office of the Chief tan project - somewhat over $2
of the Staff at the Department of billion.
the Army. A second element of There are four major components
General Starbird's command is the of the Sentinel system -- two radar
Sentinel System Command, an ex- types and two missile types. (The
pansion of the NIKE-X Project Of- Air Defense School will conduct
flee at Redstone Arsenai which will courses of instruction on every
develop, procure, and install the phase of the Sentinel system.)
Sentinel System. The Sentinel Sys- The first radar is the Perimeter
tern Evaluation Agency, located at Acquisition Radar (PAR). It is a
White Sands Missile Range, New long-range radar designed to ac-
Mezxco (35 miles north of Fort quire targets as soon as they comeover the horizon. The next radar
Bliss), is the third element of SEN- type is the Missile Site Radar
SO and is responsible for independ- (MSR). It is this radar that
ent evaluation, review, and testing lauuches our interceptors, the Spar-
of the Sentinel System. tans or the Sprints, and guides

Let's look for a moment at the them to the iniended impact point.
history and organization of the Sen- This is a higher-frequency radar
tinel s)stem. It came into being In and is used to provide the precise
September 1967 when former Secrc - guidance commands necessary to
tary cf Defense Robert S. Mc assure an intercept of the intere p-
Namara decided to instali and tor missile with the incomin b
maintain an anti-ballistic missile jects.
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The Spartan missile is a long- product - the basic trainee. This
range intercept missile, capable of organization can be expanded or
going out severgi hundred miles to contracted within limits and still be
make an intercept. The Sprint mis- effective.
sile is the fastest-acting guided mis- The mission of the Support Group
sile ever built. From iA silo it ex- is to provide enlisted military per-
plodes like a bullet from a gun and sonnel and logistic support to
gains speed at a rate of 3000 feet general tand special staff offices.
per second while traveling on a vir- Concisely, the unit is Fort Blism's
tually straight path. The phenom- housekeeping activity.
enal acceleration enables Sprint to The 6th Artillery Gnrup provides
intercept an ICBM at perhaps 100,- training, administrative, and logis-
000 feet inside the atmosphere and tic support to those air defense pnd
well within final seconds of the as- support units assigned to the
rqult. We are deep ihito planning STRAF.
for the provision of facilities and The 15th Artillery Group, organ-
instructors who will train the ape- ized similarly to the 6th Artillery
cialists who must man and maintain Group, provides training, adminis-
the Sentinel system. I must add trative, and logistic support to the
that for such a system to operate school support units and, most im-
efficientiy and effectively we must po~rtantly, is responsible for the
have professional dedicated Army activation, training, and deploy-
officers at every level of command ment of the new Chaparral/Vulcan
and management. battalions that will provide forward

A second major Fort Bliss activ- area air defense to the elements of
ity is the U. S. Army Training Cen- the field Army.
ter with between 12,000 and 15000 The Range Command, a subordi-
soldiers in training at any one time. nate command and TD organization,
The facility conducts both basic is unique in that it is located in
combat training and advanced indi- New Mexico. This organization op-
vidual training. Recruits learn the erates, schedules, and allocates the
fundamentals of soldiering at the use of our missile and gun ranges
2d and 3d BCT Brigades. at McGregor, Dons Ana, and Oro-

Upon completion of basic combat grande in New Mexico. Meyer
training, men selected for air de- Range is used exclusively for the
fense training are sent to the 1st Basic Comnbat trainees of ATC. An-
Brigade for eight weeks of ad- nual service practice units from the
vanced individual training as mis- United States and allied countries
sile or automatic weapons crewmen. fire at McGregor Range. This or-

A principal component of the ganization also performs the impor-
training center is the U. S. Army tant function of supporting the
Reception Station. This is the ini- Army's Operation Understanding
tikl entrance point for young men Program. This program brings im-
coiing into the Army, and we t'y portant Livilians from communities
to muke this introduction a favor. all over the United States to Mc-
able and inspiring experience. Gregor Range where we demon-

The U. S. Army Training Center strate to the taxpayer what a part
(Air Defense) also operates a Drill of his dollar is buying. We nor-
Sergeants' School in an effort to mally fire two or three Hawk mis-
continukLJ0 develop qualified NCO's siues and one Nike-Hercules missile.
as Drill Sergeants. These men are These shoots are annual service
responsible for the quality of the practice firings, so we are conduct-

MAJOR GENIRAL RICHARD T. CAMIDY I 7



ing training while we provide a best Judgment of the commander
demonstration of our capabilities, and his staff, the funds necessary
I might add that these annual ser- to operte the post. Normally we
vice practice firings are expensive can live with the budget as sub-
but necessary. A Herc missile costs mitted or with a slight reduction of
about $50,000; a Hawk missile, funs in some areas. Our problems
about $42,000. It costs money to be at F'ort BWius were, however, sud-
prepared. denly increased in July 1967, when

the installation was directed to de-
INSTALLATION MANAGEMENT velop a plan to achieve a priority

miisiou, of training Chaparral/ Vul-
As is apparent, we have a com- can units. When the Command (In-

plex organization at Fort Bliss, an stallation) Operating Budget was
organization which requires con- prpared for FY 69, an unfinanced
stant attention. Of all the elements requirement of $5.4 million for the
of management - planning, organ- activation, training, and support ofliung, coordinating, motivating, and the Chaparral/Vulcan units was
controlling - the most important submitted to higher headquarters.
elements to be considered by the At this time, it was pointed out to
installation commander are plan- higher headquarters that this new
ning and control. mission could not be undertaken by

Planning at my installation re- the installation until the required
ceives a lot of attention, particu- additional resources, including 171
larly now, in view of the drastic civilians and 18 military spaces,
reduction of funds, the result of the were provided to support the acti-
Revenue and Expenditure Control vation program. I might add here
Act of fiscal year 1968. The reduc- that paragraph 7a(2), AR 11-45,
tion of funds caused us to re-ex- Army Command Management Sys-
amine what could and could not be ter, states, "Commanders will be
done. Normally we have procedures given the resources for accomplish-
which have been formulated over ment of assigned missions with ap-
the years to handle such events, al- propriate authority, and will be
though a procedure is no substitute held accountable for accomplish-
for judgment and commont sense. ment of missions and utilization of

Secondly, management problems, resources." Paragraph 8, AR 11-
such as the lack of adequate re- 43, is titled Priorities, and states,
sources, money, .manpower, and ma- "Each commander will have the
teriel, provide me with an oppor- prerogative of arranging his pro-tu,.ilty to develop my staff. The progtvofaanighsr-
prmity tobl esfveloprm y staff. Thegram so as to achieve optimum bal-
problems facing us are very real, aace between assigned tasks and
and my staff participates in over- resources available.. ." The regu-
coming these problems. I don't in- lation does not say what to do when
tend to imply that finding solutions resources are not available. But
is an afternoon tea party; some cf when you are assigned a task of
the participants are bruised and high priority without resources, you
battered, but we must work to- find ways of accomplishing it. In
gether toward getting the job done November 1967, it became apparent
with the limited resources avail- that Fort Bliss would have to acti-
able. vate and train Chaparral'Vulcan

I'm sure that many are aware of units on an accelerated basis. This
the normal submission of a yearly task rapidly became enough of a
budget. A budget represents, in the problem to place it in the manage-
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ment-by-exception clasn. By that I the Army action officers at ACS-
mean that the time and effort of FOR have proposed to obtain unit
those who manage should be con- identification codes and to issue ac-
centrated upon changes from pre- tivation orders approximately six
viously known situations. The De- months in advance of tye activation
puty Commander was appointed as dates. Though this pocedure has
the Fort Bliss program manager, not yet been finalized, it is expected
responsible for directing its prog- to alleviate major personnel prob.
ress and solving the many high- lems for the Chaparral/Vulcan pro-
level problems connected with the gram. Related to the requisitioning
accelerated program. The G-3 then problem hat been a problem of flU-
worked directly with the Deputy ing MOS's common throughout the
Commander and other staff offices Army (e.g., cooks, clerks, genora-
to solve problems on an expedited tor o;a;rators,. The activation of
basis. The objective of taking this the new battalions has not simpli-
approach is to identify all signifi- field Department of the Army's task
c&nt interactions between the Cha- with late arrival of the requisitions,
parral/Vulcan problem and the op- further complicating DA's problem
eration of the organization as a of supplying personnel on time.
whole. Though Department of dhe Army

With the activation of the Cha- has done an admirable job of fllling•
parral/Vulcan units, several prob- common MOB specia.lties in a shoit
lem areas were readily apparent, length of time, it has been unable
These were grouped under the to fully meet the requirements of
broad headings of Personnel, Logis- the pregram, in many cases, having
tics and Maintenance Support, and to furnish personnel in grades be.
Funds. low the authorized rank. This has

The personnel problems were resulted in a -ower experience level
those of manning the Chaparral/- than expected in the new battalions.
Vulcan units and obtaining civilian When the Chaparral/Vulcan pro-
space for maintenance support, The gram was launched in- 1967, it was
battalion activation program was apparent that the personnel turbu-
implemented before all decisions for lence at Fort Bliss, caused by the
Chaparral/Vulcan fielding had been Vietnam conflict, would be detri-
made, and, as a result, the activa- mental to the Chaparral/Vulhan-
tion schedule was not completely trained personnel in the training
firm and activation orders were not base. To overcome this, a personnel
published in sufficient time to allow stabilization program was proposed
personnel requisitions to follow by Fort Bliss and approved by the
their normal course. Department Gf the Army.

Since the first personnel requisi- Though Department of the Army
tions were submitted only two or has many stabilization programs
three months prior to the activation and many high-priority pr-fjects, it
dates, Department of the Army has given Fort Bliss particularly
was forced to take a major portion good cooperation in stabilizing
of the battalion's personnel fill from more than 75 percent of the re.
existing Fort Bliss assots. In effect, quested personnel. The stable train-
this reduced Fort Bliba's ability to Ing base created by the stabilization
accomplish missions that existed program now provides a foundation
prior to the start of the Chaparral/- on which the program may be eitab-
Vulcan program. Department of lished.
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These problems are common to 4. What constrsedon will be
any new activation program, and in necehsary to support training r.
many cases, they were expected. quirements?
But the Department of the Army Normal staff procedurm produced
also has found it necesmary to im. most of the answers, with addition.
pose additional missions on Fort al information being received from
Blis, missions wbich are related to Fourth U. S. Army and CONARC.
the system but nit specifcally re- We concluded that: (1) Fort Blla
lated to the deployment of Chapar- would be required to station three
ral/Vulcan battalions. In Septem- Chaparral/Vulcan battalions con-
ber 1968, a Pr- visional Vulcan currently. (2) Initially these Cha.
"ombat Team wa mined at Fort parral/Vulcan battalions would be

Bliss and deployed to Vietnam to stationed at McGregor Range, Dona
test the system under field condi- Ana Range Camp, and Oro Grande
tions. Fort Bliss contributed the Range Camp. (3) A complete
,.r-aonnel and conducted the team Chaparral firing range training

tr nlng without benefit of Depart- facility would be nteded to provide
ment of the Army amets. Depart- adequate training.
ment of the Army has also piaced With the previously mentioned
upon CONARC, and consequently planning factors in mind, the G-3
upon Fort Bliss, the necessity to ae- and G-4 developed requirements for
complish a confirmatory test of the Chaparral/Vulcan facilities. A com-
Chaparral and Vulcan systems. plete major MCA Chaparral/fulean
These confirmatory tests include de- construction project wa." developed
tailed technical and administrative to support adequately strtioning
requirements and will be reported and training, although, due to time
direct to ACSFOR at Department of factors, an intei 'u training facility
the Army. Though the mission was was planned for McGregor Range.
imposed upon Fort Bliss, we foresee In addition to the Chaparral range
difficulty in obtaining the necessary facilities, it was necessary to pro-
additional personnel authorizations vide billets, administrative build-
to meet these requirements. ings, and motor maintenmce facil-

In the logistics and maintenance ites. McGregor Rang had a limited
support areas we have experienced number of administrative and main-
two major problems: (1) station- tenance buildings; thus, a major
ing of units and facilities, and (2) MCA construction project was nec-
maintenance support. These prob- essary. Again the time lW-dts pre-
lem areas came under the jurisdic- cluded such an elaborate project:
tion of my G-3 and G-4, although essential space had to be obtained
they were defined by the Deputy at Fort Bliss. To accomplish this,
Commander in coordination with Fort Bliss requested that CONARC
the G-3 and G4 staff officers. In delete one BCT company from the
studying these problems, basic U. S. Army Training Center. The
questions had to be answered. Spe- request was approved "d tne ad-
ciezally: ditional billeting space thus pro-

I. How many Chaparral,'Vul- vided enabled to house one C/V bat-
can battalions will Fort Bliss be re- talion. This action decreased the
quired to station' construction cost of the project by

2. What conxtruction will be $1,173,000.
necemary to support stationing? The other ChaperralViuican bst-

3. What training facilities taliov-i will be 4.ken care of with
will be nft-ded? a minimum of expenit, some of

(10 1 INNTALLATION MANAGKEM.NT--CHALLE.NGING BUT REWARDING



which will be ,bsorbed by Fort sonnel requiruemts ond personel,
Bliss. Maintevance support for the parts, and TDY requirements was
Chaparral/Vulcan units followed forwarded to our ant higher head.
essenUtlly the same format as that quarters as a part of the Chaparral/
used In stationing the newly actl- Vulcan support package. The reM
vated battalions. Maintenance peo- suits were a workable plan admin.
pie needed information about the istratively and technionaly correct
system, number of units to be in every detail.
trained, and trmining equipmtnt But what of the achool solution
needed. From answers to these to a problem? The :nly requirement
questions, maintenance managers was that resources be provided from
developed lists of maintenance sig- higher headquarters. The redl man-
nificant equipment, established time agement problems soon became
an ststi.n factors, determined re- apparent, when resources we needed
pair frequency, and average repair did not matterialize! Of course, fisal
action times. The next step was ap- year 1969 has some time to go and
plication of these data to the for- we hive not given up hope or the
mula: Equipment density times re- fight; however, to date, support
pair frequency times average time maintenance has been authorized
to repair equals man-hour require- only 16 of the required 140 spaces.
ments. From this point, it is a re- We have had to take civilian spaces
latively simple matter to convert (at the expense of maintenance sup-
man-hours to man-years to required port of other weaponb) to provide
personnel authorizations, phase-in maintenance support to the C/V
dates, aLd fund requirements. program. We have received no dol-

The next aspect of the problem lars of, the nearly 1.5 million
was determining repair parts re- required to support Chaparral/
quirements. For the conventional Vuican. Because of the high priori-
equipment portion, we relied upon ty asisigned the Chaparral/Vulcan
past experience in support of the program, we have had to aupport
same or similar equipment. For the it, and, thus far, "out of our 41des."
new, or system-peculiar, equipment. Following this analogy, when the
we used systems engineers' esti- hide is already thin, and then
mates of parts required, combining stretched thinner because of an
the two parts requirements to de- overall chortage of funds and per-
termine a dollar rNquirement. The sonnel, the only thing left to do is
third part of the problem was de- begin shrinking the body. We have
termining the requirements for New done tOls by strictly following the
Equipment Trainir.g (NET). This priDrity guidance of our operating
included training for support main- program. One Hawk battalion, re-
tenance personnel and training for cently returned from Vietnam, gets
operator and crew maintenance in- no maintenance support; adminis-
structors at the Air Defense School trative-type equipment is not re-
and Army Training Center. Ex- paired- and approximately 1,000
changing information with Depart- maintenance Job orders, for 2,750
ment of the Array, USCONARC, items, have been placed in deferred
and commodity commands, we werL maintenance status. Further, our
offered an acceptable NET program. maintenar.ce managers have corn-
We simply converted man-days at h ned, consolidated, and pared away
the contractors' plants and travel all maintenance actions that are not
casts Into the TDY dollar require- "must do's" to keep a piec-: of equip-
ment. The combined total of per- ment operating.
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As examples, Mainf-nance does and support of the Chaparral/
not inspect or otherwise process Vulcan units. This position was
new major items prior to issue to restated to higher headquarters
troop units; pre-.'.pair technical several times between February
inspection of equipment has been 1968 and August 1968. when, in
reduced to the absolute minimum; order to meet the DA milestones, a
post-repair inspection has been directive was received to activate
eliminated as a sepsrate function the first two Chaparral/Vulcan bat-
(combined with quality control or talions.
"line" inspetion); repair actions The installatior, again informed
have been reduced to correction of higher headquarters that this new
the basic failure symptoms reported mission could not be supported
by the equipment user. within the funds available to the

These reductions from standard installation. After about six weeks,
practice may result in an early re- during which time three Chaparral/
placement of major items, or ac- Vulcan units had to be activated,
tions which may contribute to some funds were received in BP
future higher-cost repairs. They 2000 to pay for the activation costs;
are, however, trade-offs which can however, no funds for Base Opera-
and must be made today to permit tions support were provided. On 21
the Chaparral/Vulcan program to September the installation was ad-
be supported. vised that Chaparral/Vulcan train-

Our maintenance management ef- ing and Base Operations support
fort at Fort Bliss has not stopped, requirements must be supported
nor will it stop. If anything, it has within available funds, and a plan
become more intense. The actual of impact and implementation was
Chaparral/Vulcan reair actions to be furnished higher headquar-
are being watched !ntenxý!y. The ters. Before this plan could be
objectives are to find better wayr prepared, the installation was in-
to do the maintenance job and to formed, on 27 September, that the
reduce support costs. Maintenance current Approved Operating Budget
managers have recently completed was being reduced by $1.6 million.
a re-evaluation of personnel re- Since the installation aiready had a
quirements, based in part on six total of $8.7 million unfinanced, the
months of support experience; in station was placed in a pos!tion of
part on the reduction of Chaparral/ not being able to support the cur-
Vulcan syptcams in the weapons bat- rent on-going missions, and we pre-
teries (from 16 to 12 systems); pared a curtailment plan to outline
arid in part on utilization of a mili- actions that would have to be taken
tary support platoon. The re-evalua- in order for the installation to op-
tion seducdes the support mainte-
nance personnel requirement by crate within the available resources.
24%, but thht is by no means This plan included: (a) cancelling
enough to permit the program to all basic training; (b) inactivation
be fully supported without addi- of 4 STRAF units; (c) reduction-
tional i-esources. in-force of 88! civilians; (d) dead-

The last problem area to be con- lining motor vehicles and missile
sidered is funds. As I have noted, systems; (e) elimination of all but
our Command (Installation) Op- dircvtve, TI)Y' (f) deferment of the
crating Tiudget for FY 69 included procurenient of all equipment; (g)
an unfinancd requiremen•t of $5.4 cancellation of all maintenance and
million for the activation, training. repair contracts.
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Of course, the curtailment of the briefly is that of community rela-
majority of the above items re- tions. As managers, no matter how
quired approval of higher headquar- taxed yon are for time, one of your
ters. Subsequently I was told that most important roles is that of
the reduction-in-force was not ap- maintaining sound relationah!ps in
proved and funds must be pro- your local community. As key mill-
gramed for t~ie pay of the personnel. tary and civilian officers, you are -

A plan for the phase..out of BCT or you should be, If you aren't al-
was tentatively approved; although ready - prominent in the civic,
this was revoked and BCT will con- religious, educational, and service
tinue. I have been advised that an organization life of your communi-
increase of approximately $3.5 mil- ty. In exchange, these -roups and
lion may be torthcoming; however, the persons they repiesent, can be
even with this amount, the installa- expected to share a concern for
tion will still have to operate under your organization.
a very austere program and we still Our area of community relations
cannot adequately support the includes a wide United States and
Chaparral/Vulcan training. Mexican trade area, embracing 75

This management - by - exception counties in West Texas, New Mexico,
problem is a prime example of the and Arizona and two states in
installation being assigned addi- northern Mexico, with a combined
tional responsibilities without the population exceeding five million
associated resources being made persons. The heart of this area, of
available. Although I have enu- course, is El Paso. It is the largest
merated many serious problems re- city between Phoenix and Fort
lated to the Chaparral/Vulcan air Worth, and between Denver and
defense weapons system, we at Fort Chihuahua City, Mexico. This locale
Blis are getting on with the mission has been chosen twice in the past
assigned. We already have acti- two years for the meetings of Presi.
vated three Chaparral/Vulc•.n bat- dent Johnson and Presldent Diaz
talions and will continue t) seek Ordaz of Mexico to seal the historic
ways to solve the difficult problems U. S.-Mexico Chamizal Treaty. In
associated with this program. fact, I was privileged to escort

With faith in my people, I know President Johnson and the fc. mer
that they will exert every effort to First Lady on their visit on Decem-
accomplish our missions, short of ber 13, 2968, when they landed at
printing our own money. I know, Biggs Field, a site just 10 minutes
too, that the Army's continental re- away from the International Bridge.
serves have been seriously strained The community leaders and military
by the huge training program, the work together under the umbrella

procurement program, the stock- of the El Paso Chamber of Coi-

ion merce, and it is on this group that
I rely heavily. In your areas, find

combat and support elements in the out what organization is the center
( ntinental ready reserve. There- drive in all aspects of community
fore. I must, as a post commander, life. Make it your right arm. Milli-
manage my rcsourc's with care to tary-civilian relationships are two-
achieve effective results. way streets, its you well ki.ow, Just

as I've ý'ome to depend upon El Paso
('OMMUNITVI RELATIONS l nders to be on hand to meet our

Another installation management distinguishd 17nitfd States and
problenm aren Id likv' to discuss foreign visitors, they also rely on
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my being on hand for their civic I have some obervatlons and con-
celebrations, at times, u their guemt clusions to make. In his book The
speaker. Practice ol Masagement, Peter

As Army speakers take the Army Drucker writes that management by
story to various organizations and objectives and self-control may
gatherings, especially the many legitimately be called a philosophy
conventions held in the S3un City, of managemen".. I agree with his
so do we at Fort BIis call on our thinking, because a philosophy In a
El Paso friends, educators, and system of thought, a way of tlJBk-
community leaders to be guest ing that fits one's attitudes rad
speakers at our graduations, clams
opening ceremonies, and anniver- methods of approaching pre atbl-i,
saries. This is one way of keeping into some sort of an organised pat-
the public's interest in yoazr organi- tern. A philosophy of manageyneut,
zation and its programs. in simplest terms, starts with a

Public support is overwhelming recognition of the basic valaes or
in the southwestern scene, especial- purposes to be sought by a partieu-
ly during Armed Forces Week, when lar organization, and it proceeds
Army exhibits are placed downtown by considering and fitting together
and in schools. Our annual Armed the various factors that seem to
Forces Open House draws close to influence accomplishment of the
50,000 spectators, all of whom take
renewed interest in the missiles and purposes desired. Management by
men of the Air Defense Center. objectives, seans, of €ourse, that

The Fort Bliss-El Paso relation- all work within the organization is
ship in rooted in 120 years of close directed toward the accomplishment
association and increasing inter- of the assigned missions.
depency. As Fort Bliss has grown, Any mediocre manager can get
so has El Paso. My own require- the Job done when there in plenty
ments for today's military civilian of money to go around. The real
program are that it be made an managers are those who can achieve
everyday affair. Key military and their mission when money is scarce.
civilian officials in my com-mand
maintain a daily working relation- Tiey are the leaders who can in-
ship with their civiliar counter- still in their organizationi an eatprit
parts, and this will pay dividends de corps and who can create the
as the civilian cowmmunity becomes climate for cost-saving ideas and
injvolved and interested in our pro- innovations. They take every idea
grams. In turn, we learn where we that can conserve resources or stim-
can be of asisat.nce, and are at- ulate better workmanship, and nur-
tuned to their day-tc-day activities. ture and expand such ideas to full

money-saving maturity. These are
MANAGE•MENT PH1LO~OFHY also the managers who are aware of

To turn from community rela- the importance of recognition to
tione to the real crux of this article, people. D
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Management Opportunities
at the Installation Level

Major Generai Dealk M. Oden,
Commanding General,

U. S. Army Aviation Center,
and Commandant,

U. S. Army Aviation School,
Fort Rucker, Alabama

I would like to discuss, in brief, world-wide mission of accident in-
the missions of the U. S. Army vestigation and prevekition, and the
Aviation Center and School, which United States Army Aero-Medical
are located at Fort Rucker, Ala- Research Unit, which is directly
bama, as well as management as we under the Surgeon General of the
I~ractice it at my installation. United States Army. At the Avia-

Actually, I wear three hats: I am tion Center, we have a rather corn-
the Commanding General of the plete aviation community. I would
U. S. Army Aviation Center, Corn- emphasize 1hat we practice the cen-
mandant ,nf the U. S. Army Avia- ter team concept, which is consi-
zion School, and the U. S. Conti- dered very important by the De=
nental Army Command proponent partment of the Army, in developing
for all aviator training in the con- aviation plans and studies.
tinental United States. Since the Army Aviation School

is such a large, complex activity, I
THE U. S. ARMY will devote most of this article to

AVIATION CENTER & SCHOOL discussing its operations. The Avia-

Like other centers, the Aviation tion School is currently located in
Center is host to a Combat De. 'three states in the Third Army area.
velopments Command Agency for In addition to our operations at
Aviation, the Army Materiel Comr- Fort Rucker, we have a small ele-
rnand's Aviation Test Board, a ment at Keesler AFB, Mississippi,
USCONARC Human Research Unit, which administers to students who
and, of course, the United States are trained as air traffic controllrs
Army Aviation School. In addition, by the Air Force. We also have a
at thýý Aviatin Center we find the Iarge element of the school located
United States Army Board For at the Hunter Army Airfield,'Fort
Aviation Accident Research with a Stewart, Georgia, complex engaged
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in aviation training as an extension I think one can appreciate the
of the Aviation School. nmanagement opportunities inherent

The mission of the Aviation in the execution of my training
School is to train aviators and en- mission when one considers that the
listed aviation specialists. I should 1,500 aireraft we are operating con-
add "for duty in Vietnam," because sist of 13 types and 23 different con-
that is where the majority of our figurations. At Fort Rucker, we
student go upon graduation. To have 68 different training sections
accomplish our mission, we require engaged in flight training alone. We
a variety of equipment and facili- graduate 425 new aviators at Fort ,
ties. For example, the present train- Rucker and 210 new aviators at
ing loads require us to maintain a Hunter/Ste*art each month. These
fleet of 1,521 aircraft of various figures do not include the numerous
types. At Fort Rucker, we have Ive graduates of various aircraft transi-
base fields from which training Is don courses conducted at the school.
conducted. These are Hanchey Our annual flight program at Fort
Army Heliport, Lowe Army Heli- Rucker is in the neighborhood of
port, Knox Army Heliport, Shell 850,000 flying hours. The Aviation
Army Heliport, and Cairns Army School has 73 different programs of
Airfield, which, by the way, is one instruction, includinf both officer
of the busiest airfields in the United and enlisted student fustruction. To
States. The United States Army show the magnitude f our enlisted
Aviation School element operates training program, vis graduate at
from three base fields. These are least two classes of new mechanics
Hunter Army Airfield (formerly an
Air Force base) whose ramp, In- every day.
cidentally, contains 118 acres of During the last three years, the

concrete 36" thick, which is a loi. growth of the Aviation School has
of concrete; Wright Army Airfield; been dramatic. There has been a
and Evans Army Heliport. marked increase in the number of

In addition, there are over 300 graduates. Concurrent with this
landing sites within a 50-mile radius growth, numerous plans and proj-
of Fort Rucker alone. It is ap- ects were undertaken to cope with
parent that the scope of our aviator the expansion of facilities and train-
training operation is indeed large ing and to improve management in
and I haven't mentioned the pri- these areas. I would like to use the
mary helicopter training effort at remainder of this article to outline
Fort Wolters, Tev,.rtl

Looking at th.,e facilities alone some of these projects, and I will
does not give a complete idea of conclude by describing management
our training mission. I think what opportunities I believe to exist for
is involved can be better under- the future.
stood by examining some compara-
tive statistics and related facts. MANAGEMENT TECHNIQUESWHICHq HAVE HZLZDJ

During the last year, Fort Rucker IN G TN THE DONE
alone had more aircraft operations,

by far, than the five largest civil But, first, let me digress to mena-
airports. Total operntions at Fort tion that I am not really prepared
Rucker exceeded 4.2 million opera- to provide an article on management
tions, while the five largest airports in the usual sense of the word as
exceeded just over 2.8 million op- defined in management circles.
erations. *-Basically, I am a commander who
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believes that management is a func- The techniques we employ have
tion of my overall command re- been developed through experience,
sponsibility, one in which I must through innovation, and through
be concerned persoually. If there searching reviews oZ each cpera-
is any one key to good management, tion. Some of them ire new, some
I believe it must be the ability to are adaptations of existing tech-
innovate. I find no fault with cur- niques. Here are some examples:
rent management wystems as de- A. The integrated staff;
fined by Department of Defense and B. The management com-
Department of the Army regula- mittee;
tions. However, I firmly believe C. Testing;
that theie is a danger of placing D. Systematic interviews;
too much reliance on management E. Review and analysis stim-
as prescribed by regulations. In ulation.
fact, I think it may well inhibit The areas of operation and func-
innovation by lulling managers and tion inherent In my mission which
program analysts into a false sense I indicated needed special considera-
of security. To do only what is tion -- training, air space, flight
prescribed by regulations simply hour management, safety of flight,
will not suffice for effective man- and review and analysis - are sub-
agement of operations at my in- Jected to management techniquem
stallation. This is probably due to which we have designed to provide
the fact that the system is geared effective control. In the space avail.
primarily to the management of able, I cannot give a complete plc-
resources (men, money, and ma- ture of all of the techniques em-
terial). It does not fully recognize ployed, but I will cite a few examples
the interfaces between the manage- to illustrate what I mean.
ment of resources on the one hand The integrated staff. At the Avia-
and the management of operations the integrated theon the other. My entire mission is tion Center, we have integrated the
SoutheasthAsia-orientired, 80ssev - center and school staffs. It shouldSoutheast Asia-oriented, so every-
thing is given first priority. At be noted that the Aviation Schooi
Fort Rucker, we spend funds at the element at Hunter/Stewart is also
rate of $347,000 a day; this, coupled considered. As the CONARC pro-
with a rapid pace of training, illus- ponent for aviator training, I am
trates that daily -- not quarterly, responsible, to a large extent, for
monthly, or even weekly -- review the production of plans and the
and analysis is essential. forecat for resource requirements

In addition to the normal man- to support aviation training. The
agement of the standard resources, integration of the Aviation Center
the following areas of operatio-ns and School staffs has provided me
and functions require special con- the capability to keep pace with
sideration because they interface ever-increasing demands for finite
one with another and impact on information on extremely short
resource utilization as well: notice to support DA program pro-

A. Training methods and con- posals. Without this close inter.
cepts; relationship permitting me maxi-

B. Air space utilization; mum utilization of the available
C. Maintenance flight'hour talent, we would not have been able

management: to utccomplish the orderly build-up
D. Safety of flight; of aviitor training. This organiza-
E. Review and ana!ysls. tio-. also Li better able to validate
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and monitor resource requirements aircraft accidents, mid-air coil-.
and the expenditure of resources. alons).

Early in 1965, the prolramming
TC e om engemet Committee. and allocation of aircraft to support

Committee have been '� for a 27,000 dying hours monthly was a
long time in the Army, but we have relatively simple although time-
formalized certain committees to consuming task. It was aeom.
cope with complicated situations plished in a traditional manner,
needing constant review. Examples utiliing manual and decentralized
are the Aircraft Manament Com- procnreg. Bualk allocatior e of m
mittee, chaired by my Chief of Staff sources were numl to cight deofrt-
and the Airpspae Management Com- ments which, in turn, assigned air-
mittee, chaired by my Assistant crt to intcto and students.
Commandant. Unique, at least at However, even at the relatively
installation level, is the fact that modest level of training prevailing
each of these committees Is pro- at that time, aircraft maintenae
vided an executive office. This office and utilization problems were ap-
has the authority to conduct busi- parent. Some of the problems were
ness on a dafly bagsi, within ths these: matching the actual training
authority and policies announced by conducted with that programmed,
the committee, after theme policies providing the proper aircraft in the
have received my approval, correct configuration (electronics,

The Aircraft Management Coin- weapons, and loads) to the proper
mittee was initiated to cope with student at the right time and place,
the complex problms involving the eliminating unnecessary mainte.
management of a diverse fleet of nance requirements; providing valid
aircraft in support of an expanding and timely historical data, and re-
flight training program. The Air- acting to training contingencies
craft Management Center (execu- (weather, illness, special aircraft
tive office of the committee) has inspections, etc.) in a timely man-
proved highly successful in the ner.
formulation and implementation of At Fort Rucker, providing park-
a systematic management system. ing and maintenance mas for 1,000

It shouid be pointed out that avia- aircraft requires considerable real
tion flight training has always em- estsate. Each alrcraft has an as-
bodied inherent features that are signed parking spot at one of the
either not present, or are not found sige parkingdsp Toe ofite•n th munecomb~aion inohrfive base airfields. The maintenance
In the same comb~nation, in otner
areas of training. These ca be force Is distributed so as to support
enumerated: (a) training cannot be the aircraft peculiar to the 'espec-
conducted unless equipment is op- tive sites.
erated" (b) the equipment invest- The purpose of the Aircraft Man.
ment is t•tremely high; (c) the agemept Center is to centrWly pro-
equipment is extremely expensive gram all of the variables with the
to operate and maintain; (d) the concomitant reult of student/air-
ratio of trainers to trainees is high; craft assignment at the proper time
(e) the ratio of aircraft to students and place, several times daily. This
is high; Mf training requirow theIs hgh;(f) raiingrequresthe is really an oversimplified statement
use of facilities over a wide geo-
graphic azea; (g) tight control of purpose. There are many other
over and allocation of airspace In complicated factors involved. Some
necessary; (h) there is an ever- of these are the availability of air-
present potential for disaster (e.g., craft, progressive and s(heduled
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maintenance, weather days preclud- growing up and into the fence-
ing flight make-up, and many others. climbing age, discovered it was

The Aircraft Management Center much easier to climb a fence lean-
is composed of representatives from Jng away from him than it was to
several staff agencies. It coordi- climb one leaning toward him. So 4
nates the Flight Training Program, he learned a little bit. And then,
established by the Director of In- as he grew a little older, he found
btruction, with the requests from out that, contrary to the fence, it's
the training departments to validate more difficult to kiss a girl who is
the proposed fiight schedule. This leaning away frixm you than one
schedule is further coordinated with who is leaning toward you.
the maintenance support program, I think that is just y.bout the way
the facilities support plan, and the * our management pract!ces have
budget. grown in the past two and a half

The Aircraft Management Center years at Fort Rucker. They have
operates on the principle of can- grown by learning, and of course,
tralized control and decentralized the first thing in learning is to
implementation. It has provided make a iealistic estimate of the
substantial benefits in the utiliza- situation to determine what the
tion of aircraft by reducing the management problem is.
number of these expensive machines
required, am well as in effecting Teaineg. Testing is used to try
savings in the maintenance work out new ideas in training and opera-
force by level.ng the peaks and tions desivned to improve efficiency
valleys in flying hours, not to men- and effectiveness. This technique
tion its aid in accomplishing the encourages innovation on the part
overall mission, of subordinates in that they submit

Using cour UH-. fleet as an ex- new ideas for approval of test.
ample, if we were operating today There have been many instances of
at the same level of efficiency exist- the use of this technique, and I will
ing in FY 65, we would require 143 cite a few instances in the area of

UH-1 aircraft assigned to Fort t-aiaing management which I think
Rucker in excess of those asigned are significant.
today to accomplish the came mis- We have large numbers of in-
sion. Not only has this effort re- structor pilots at the Aviation
duced the cost of purchasing and School. The ratio of instructor
maintaining this number of aircraft, pilots to students ranges from one
we simply could not accomplish to- insti uctor to one student to as high
day's mission because we would not as one instructor to four students.
have sufficient parking space to The majority of instructors we em-
park this additional number of air- ploy are military and are subject
craft.

The Comptroller of the Army to repetitive tours to Vietnam, to
published a letter circularzing a the extent that their tour of duty
mtory about the Aircraft Manage- at Fort Rucker rarely exceeds 18
men' Center at Fort Rucker, which, months. For this reason, there is
of course, made us very proud. The a requirement to train 66% of our
title of this article is "Management military instructor pilots annually
by Innovation," but ic really could in what we call a Methoda of In-
have been "Management by Learn- struction (MOI) course. Tests to
ing." It's kind oi like the story reduce an, improvc MOI training
nibout the little boy who, as he was were conducted last year employing
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the improved technique of instrue- per studert. This suggestion is cur-
don - programmed learning. Re- rently undergoing the tesing t1ch.
malta were significant. The course nique I have just described, azyd
for instrument instructors was re- the results look promising.
duced from over 14 weeks and a Aaother suggestion received was
programmed 102 flight hours to 8 that the 106 recoilless, 50 caiiber
weeks and 45 flight hours. The MOI spotting rifle be used as a sub-
course for contact instructors was caliber device to train gunnery stu-
reduced from 8 weeks and 50 pro- dents in rocket-firing from hell-
grammed flight hours to 4 weeks copters. This suggestion led to the
and 30 flight hours. This will amount development of a relative wind sen.
to an annual savings of $3.5 million aor located outside the helicopter
O&MA during FY 69. Other tests which permits the instructor pilot
have reduced the density of night and student to put the aircraft in
flying Ety 40%, reduced the density such position that the trajectory of
of aircraft in contact training air- the 50 caliber round coincides with
borne at any one tUme by 50%, and the trajectory of the rocket round,
reduced the number of aircraft en- thereby allowing substitution of
gaged In instrument training at any this less expensive round for a por-
one time by 33%. These relate to tion of the rounds fired per student
safety and airspace management. In qualification. Considering the
A test was conducted which in- training program for FY 69, this
creased the effective utilization of suggestion will save approximately
stage fields from 18 aircraft per $5.5 million in ammunition comts
stage field to 24 aircraft per stage alone. I cannot emphasize enough
field, thereby eliminating the neces- the benefits to be gained by listening
sity of building additional stage to the man who is doing the job
fields which coemt $750,000 each. when he says he has found a better

Syst•/i¢ interviews. We have way to build a mouse trap, and then
programswhich provide Wer thae s4upporting him to see that his sug-

programs which provide for the aestion, if it is a good one, does
syatemstic interview of all field not become boggad down in accom-
grade officers arriving and depart- plishment.
ing the Aviation Center. Addition- Reiew avsd ansis stimulation.__.y, we have periodic meetings I mentioned earlier that review and
with the c!ass leaders of the many analysis is an area requiring special
classes in residen'.* at the school. consideration at my installation. It
These meedngs are really brain- , here, I believe, that the greatest
storming sessions to search for deficiency of our present manage-
better ways and raeanr, of accom- ment system, as defined by regula-
pUshing our training mission. Some tion, is found. Truw, the regulation
of the suggestions received have does not inhibit d unamic review and
resulted in increased efficiency with analysis. but the tendency is to rely
no concurrent reduction of cost. On on the statisticas data and not glvo
the other hand, others have resulted enough cnmsiderstion to those areas
in increased eficiency and redue- of uperatio which must be 'evtewed
tin.%of icoased e iny exane oftheC on other than a statistical basin.
tiesu of coat. An example of the For this reason, ! have directed
resuits gained by this techniqe Is periodic seminars and reviews to
the su;gestion to reduce the train- stimulate the review and analysis
ing time in t.he CH-47 Chinook from process, not nniy at the program
42 hours per student to 35 hours director level but at the level of

22 1 MANAGZMENT OPPOiRTY'"ITIX9 AT INNTAILATION LEVV.I,



budget analyst as well. With the mome examples of management tech-
manifold increase in aviation train- niques which I feel have been
ing, accompanied by multiple, some- significant in helping me do my Job.
times overlapping, program changes, I indicated I would gSI.Ve an idea of
various situations have been intro- what I see In the fvture, Through-
duced, causing shortfall deviations out the entire aviintion training
from the training program, as well base, there is an urgent need to
as the overeommitment of resources, move ahead in two dynamic areas.
Generally, in the past, we analyzed Improvement in these areas would
the many facets of the program and not only result in large dollar sav-
measured performance by the Quar- ings but would also improve the
teriy Budget Execution Reviews and efficiency of our operations and re.
the Quarterly Commander's Review suit in a better trained graduate.
and Analysis (we knew where we The first is the initiation of systems-
had been). Based on approved engineered programs of instruction,
plans, we cou!d pretty well chart which, as is known, is currently
the expected future (we knew where under way throughout the CONARC
we v:ere going). However, in be- schools; the second is the addition
tween, we had a weakness in gather- of automatic datR processing sup-
ing curr#nt data (monthly, weekly, port for the management of
or daily as the situation demanded). systems-engineered courses. Self-
In turn, the command was not able paced learning inherent in systems-
to make timely judgments to man- engineered courses permits the in-
age resources (where are we now?). dividual to proceed through the
in some cases, information regard- course at his own pace. This means
ing various programs was not suf- that, instead of managing 68 flight
flcient4y Jisseminated to permit sections, for example, containing
across-the-staff coordination. For 2,300 students, we would actually
this reason, we established a central be managing each student as if he
room near my office, known as the were a class. From this, I think it
command Ana!ysis of Programs can readily be seen that it would
room. Here, on display, are charts benimpossibleetoemanage t kind
depicting the st-,us of operations, be impossible to manage this kind
highlighting areas which need com- of training without adequate auto-
mand attention, for my utilization matic data processing support.
and thMt of the entire staff. These Further, the effective integration of
charts serve another purpose in that the management of flight training
thev0 become part of the quarteriy and the management of aircraft
review and provide a useful histori- maintenance cannot be optimized
cal record 3nd the continuity neces- until fully supported by automatic
sary for f-ure staff officers assigned data processing systems.
to the Avlation Center staff. Review The entire aviation training base
and analysis is one area which i progresaviatiof traing bas
tlink can stand the most improve- is progressing in both of theme areas
ment in the management programs, at the present time, as a matter of
and requires the best efforts of all urgency. The individuals working
engaged in management, in these programs become increas-

ingly motivated, the loalger they
MANAGEMENT OPPORTUNITY work on them. I am sure that this

IN TIHE FUTURE motivat~omi stems from the attrac-
Now, I have discussed my mission tiveness of the benefits them in.

and our organizaticn and have given dividuals see in the future.
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In summnry, I think the entire all levels of managemeint within the
aviation training base ha, accom- organization. I think that manage-
plished an outstanding job in coping ment at installation level is a fan-
with the rapfd expansion of training tastic challenge to the comnnanuder
which was required and has done it and to his staff. It c'Arries with it
in a manner which made effective the obligation to sParch for new
use of resources. I would hasten to ideas and new techniques to keep
add that the credit for this accom- the installation management pro-
plishment cannot go to any one gram dynamic rather than static. If
individual or even a small group we aie content to do things today
of individuals. Rather, it has been at the same level of efficiency as we
due to the dedication, perseverance, did them yesterday, we are cer-
and willingness to Innovate on the tainly not progressing and, most
part of many, many individuals at certainly, will regress.
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Management of the U. S. Army

Test and Evaluation Command

Mr. Benjamin S. Goodwin,
Special Aesistant

to the Commanding General,
U. S. Army Test & Evaluation Command

I am glad to have the Dppor- B. PROVIDE TEST AND EVALUATION
tunity, through the medium of tbWe SERVICES AND SUPPORT TO jE-
article, to tel! something about the VELOPERS.
management of a functional organi- C, PLAN AND CONDUCT INITIAL PRO-
zation, the Army's Test and Evalua- DUCTION TESTS.
tion Command (TECOM), a major D. DIRECT AND CONTROL ASSIGNED
subordinate command of the Army INSTALLATIONS AND ACTIVITIES.
Materiel Command (AMC). I would E. MANAGE AND OPERATE A NA-
like to cover some of the elements TIONAL MISSILE RANGE AT WHITE
or functions managed, and how they SANDS, NEW MEXICO.
are managed. I would likc to dis- Mission A constitutes the test
cuss all the elements or functions and evaluation service performed
managed as a group before discus- by the TECOM for the AMC and
sing the how, in order to provide the Army prior to type classifica-
a better understanding of the rela- tion. It is independent of the de-
tionship, as well as of the manage- veloping command or agency, as
ment process itself. well as the user. The primary pur-

I would not go so far as to say pose of engineering and service
the Test and Evaluation Command tests is, of course, to determine the
is unique. But it is different, at degree to which an item or system
least in comparison with any other meets the qualitative materiel re-
command within the Army Materiel quirements or the small develop-
Command or possibly within the ment requirements. The engineering
Army as a whole. test is technically oriented and is

largely based on technical charac-
i. THE U. 8. ARMY TEST teristics and the military standards.

AND EVALUATION COMMAND The service test, on the other hand,
In discussing briefly, the Coin- is user-oriented and is the proof of

mand itself, I should perhaps atart the pudding. Although these tests
with its mission: are conducted independently of both
A. PLAN AND CONDUCT ENGINEERING the developer and the user, they are

AND SERVICE TESTS OF ARMY MA- fully coordinated with them, and, in
TERIEL. fact, the service test plan must be
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approved by the Combat Develop- command level. These directors and
ments Command, the user repre- test managers are responsible for
sentative. issuing the test directives and for

Mission B pertains to customer processing test reports through the
testing. These tests are performed headquarters, as well as for moni-
by TECOM in response to the de- toring the testing conducted by the
mands of the developers and the field agencies. The Plans and Op-
producers and are required during erations Directorate (upper right)
the entire life cycle of materiel from in also test-oriented. It is responsi-
early development into the produc- ble for those test functions which
tion and post-production periods. are common to all test directorates;
Customer testing conatitutes ap- for example, the overall ouviron-
proximately 75 percent of the effort mental program, the quality assur-
of TECOM. This mission covers the ance program, the test methodology
testing services provided the de- program, and the research and de-
veloping agencies within the AMC, velopment of instrumentation. This
other Army developers, other gov- directorate is also responsible for
ernment agencies and, on occasion, much of the test workload and its
private industry, scheduling to assure proper atten-

Mission C is new. The December tion to priorities and to optimum
1968 publ:,ation of Army RegulA- use of test facilities of the com-
tion 70-10, Test and Evaluation mand.
During Research and Development The field agencies of TECOM can
of Materiel, assigned to TECOM the be divided into three categories -
responsibility for initial production service test boards, proving grounds,
testing. This responsibility was and environmental test centers.
previously that of the proponents. Here is the list: Deseret Test Cen-
Initial production tests are con- ter, Fort Douglas, Utah; Yuma
ducted to verify the adequacy and Proving Ground, Yuma. Ariz.; USA
the quality of materiel when manu- Electronic Proving Ground, Fort
factured according to production Huachuca, Ariz.; USA Artillery
data and the mass production proc- Board, Fort Sill, Okla.; White Sands
ess. They verify the correction of Missile Range, New Mexico; USA
de' ncies found during engineer- Air Defense Board, Fort Bliss, Tex.;
inL I service tests. They provide Jefferson Proving Ground, Madison,
the basis for determination that a Ind.; Aberdeen Proving Ground,
newly produced item is suitable for Maryland; USA Armor and EngJ-
release to the troops, and, under new neer Board, Fort Knox, Ky.; USA
procedures, they may provide the Infantry Board, Fort Berning, Ga.;
basis for the determination that an USA Aviation Test Board, Fort
item is suitable for final type classi- Rucker, Ala.; USA General Equip-
fication. ment Test Activity, Fort Lee, Va.;

To accomplish the missions de- USA Airborne, Electronics, and
scribed and others which were not, Special Warfare Board, Fort Bragg,
the headquarters is organized as N. C.; USA Arctic Test Center, Fort
shown in Figure 1. The headquar- Greely, Alaska; USA Tropic Test
tcrs is a conventional directorate- Center, Fort Clayton, Canal Zone.
type organization. The eight ma- Some of the mentioned organiza-
teriel test directorates and the tions have dual missions. For ex-
systems test managers shown on ample, the Yuma Proving Ground
the bottom two lines are responsible is both an environmental test center
for the detailed supervision at the and a proving ground. Similarly,
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the Electronic Proving Ground at The basic TECOM organization
Fort Huachuce is responsible zor has been described. Its various ele-
both engineering tests and service ments have different mis3ions and
tests. each element has a variety of func-

It is of interest to note that the tions. There are 19 types of tests,
service test boards are generally of which some organizations are
collocated with CONARC schools responsible for a large number. The
and centers and their counterpart test agencies differ in size from
CDC ageicies. For example, at the some 300 up to 6,000 people. Their
Infantry Center at Fort Benning staffing patterns, that in, the ratio
are located the CDC Infantry of military to civilian, differ. Some
Agency, responsible for establishing elements of the organization are in-
requirements for future infantry stallations in themselves and sup-
materiel and doctrine; the Infantry port tenants. Other elements of the
Test Board, responsible for deter- field organization are tenants and
mining the adequacy of materiel depend upon the host installation
developed to meet these require- for a variety of administrative
ments; and the Continental Army functions. They are funded differ-
Command Infantry School, respon- ently, as I shall discuss later. These
sible for training the troops which variations require constant atten-
will employ the materiel. At the tion to the format of the organiza-
Infantry Center there is close col- tion to assure proper and effectil e
laboratJon among these three activi- response to the test mission and LO
ties. The service test board com- achieve a degree of uniformity in
ments on and assists in the prepara- capability.
tion of the qualitative materiel The authorized manpower re-
requirements, a responsibility of the sources of TECOM are augmented
CDC Infantry Agency, and in the by some 3,000 contractor personnel.
preparation of training literature The figures do not include personnel
of the Infantry School. Both the authorized for the Deseret Test
agency and the school provide com- Center which come from the De-
ments on plans of test prepared by partment of the Army although
the board and observe tests in they are assigned to TECOM. It
progress. can be noted that approximately

The wide dispersion of the several two-thirds of the strength of the
test boards and proving ground, command is civilian; however,
their diversified interests, and the TECOM is authorized nearly 50 per-
inherited management procedures cent of the total enlisted personnel
of different former parent organiza- for AMC and 39 percent of the total
tions provided some significant AMC military complement. In con-
manTgepment problems to TECOM. trast, TECOM has only 6.4 percent
These problems are gradually being of the total AMC civilian personnel

work force. The military comple-
U. WHAT IS MANAGED ment contains approximately two-

thirds of all the MOS's possessed by1 should like now to describe what the Army. This illustrates the

is managed in TECOM and list these
as organization, --.-sonnel, funds, diversity of TECOM's workload.
resources, and workload. These are The problems of management of
not all the things which are man- personnel are perhaps no different
aged, but they comprise the major from those of other organizations;
part. however, on the military side, one
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of the principal problems is as- administrative. Although the sta-
suring the proper MOS skills re- tistics reflect a favorable posture,
quired by the command for the test this is actually not the case. Many
of the variety of equipment which are old and are type-clmssifed
we have. Standard B or C, or are of even

Another management element is lesser status. They are costly to
funds. The $346.2 million workload operate and maintain and have only
forecast for FY 69 represents $219.8 marginal performance capability.
million of current year funds and Many are incompatible with present
$126.4 million prior-year carryover, generation electronics, avionics, and
The RDT&E appropriation is the other materiel which require test-
major source of our funding - ing in aircraft. Project-managed
approximately 75 percent. In addi- modern aircraft, representing about
tion to the testing mission, the 40 percent of the inventory, re-
RDT&E fundh support the military mains under the assignment cogni-
construction, tlhe test methodology, zance of the Iroquois, Chinook, Cay-
instrumentation, and other non- use, Mohawk, and other project
testing functions With one excep- managers. These high-demand,
tion, the O&MA workload consists short-supply aircraft are constantly
mainly of non-testing effort, such as subject to withdrawal and reassign-
tenant support. Production accept- ment to any other CONUS or over-
ance testing of ammunition, the seas command zompeting with us
primary futction of the Jefferson for their use. The primary problem
Proving Ground, is supported with is obtaining what is needed, when,
O&MA funds. This same function and where required to meet a test
performed at other proving grounds .chcdule. One problem it aircraft
is supported with PEMA funds. It utilization, which varies depending
should be noted that these funds upon the nature of testing. To illus-
come from some 15 AMC sources, trate, three CH-47C (Chinook)
plus project managers, and a few helicopters accumulated over 450
sources outside the AMC. hours in February while conducting

In regard to the planned per- reliability tests at the Aviation
formance of TECOM for FY 69, the Test Board. By contrast, one UH-
White Sands Missile Range accounts IC Iroquois Helicopter at Aberdeen
for the largest amount of our ex- Proving Ground, because it is being
penditures, followed by the Aber- fitted with a weapons system, was
deen Proving Ground and Deseret not flown one hour in the past four
Test Center. months. Utilization criteria pre-

Let me next turn to the resources scribed by the Department of thie
required to be managed. TECOM Army allow for theie differences
facilities do not include weapons, and are sufficiently liberal for our
vehicles, armor plate, and other various needs. Last year TECOM
facilities required for the conduct accumulated 44,118 flying hours.
of the test. Other resources include To illustrate the TECOM work-
a variety of instrumentatLn wh!kh load, I have listed below the types
cost over 300 mlaliua dollars. The of tests which aie the primary
TECOM aircraft assets include workload.
about one-half of the total AMC 1 R

number. The 110 aircraft are based 2. EASIRIUTY rq-r
at 10 of the subordinate installa- 3. ENokNEER DESIGN TFST4. R&d ACCEPTANCE TE~ST
tions and activities. Most are in a 5 COMPONENT R&'ACOTMENAC TESS

test support status as opposed to 6. MILITARY PO7ENT' 1L TEST
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7. ENGINUMNG rTET in the organizational structures of
8. SEVICE TM our 15 subordinate agencies. Be-9. CHECK TESMT10. AVIATION MATEr.EL TEsT cause of the individual uniqueness

1I. PMPMODUCION TEST existing at these agencies, we rec-
12. INITIAL FUObUCTION MT ognize that all 15 could not be iden.
13. ACCEPTANCE Tm deal. We have, however, been able
14. COMPARIUON TM to evolve patterns which standard.
15. PRODUCT IMPROVMENT TESTc
16. CONFIRMATORY MT ie common functions and provide
17. TOOOP T0ST & FILD EVALUATION for other functions which may be
18. SURVEILLANCE TEST unique to one agency. One of the
19. RECONDITIONING TEST most important features of these

TECOM puts tests in two cate- patterns is that which highlights
gories. Category X tests are those our mission - test and evaluation.
for which this command is respon- Responsibilities for planning, con-
sible for establishing test objec- ducting, analysing, and reporting
tives, preparation and approval of tests are uszgned to one element i

the plan of test, and the processing within this structure; fragmenta-
and distribution of the report of tion has been eliminated.
test. The results of this category A major benefit of standard or-
of tests normally lead to type-clas- ganization patterns is that it makes
sification of materiel undergoing our standard management systems
tests, more meaningful. Test manage-

Category II tests are those in ment and resource management can
which this command is performing now apply uniform procedures for
a service for the requesting agency planning, estimating, and schedul-
and in which the test objectives, ing. Most important, within stand-
plan of test, and the processing and ard organizations and standard sys-
distribition of the report of test are tems, the commanding general will
the responsibility of the requester. have a valid base from which to

TECOM has a large variety of appraise the operations of the com-
Category I and Category H tests. mand, to head off possible problem
It is pointed out that some are areas, and to adjust resources and
large, complicated tests accom- workload as required.
plished at several points or instal- Our standard structure has been
lations. Others are not as broad in issued to the field in a directive
scope, are less expensive, and are which requires that all agencies Pt-
less time consuming. Nonetheless, tain this structure in their FY 70
all tests are important regardless MTDA's. At the same time, we have
of size and whether they relate to taken steps to reduce tXe number
'anks, weapons, munitions, cloth- of reorganization actions which oc-
ing, or electronics. From a numbers cur in the field. Every reorganiza-
standpoint, we carry over 3,000 tion requires a submission of an
tests on our books: 1,242 Category MTDA. Fach MTDA requires con-
I and 1,804 Category 11. siderable time to prepare and much

processing time in the TECOM
I11. HOW TECOM MANAGES headquarters, in AMC. and in DA.

Now let us look at how TECOM Therefore, reorganization has been

manages the elements just dis- limited to an annual submission.
cussed. There are several actions O7-o#nizational planning must be
being taken to manage the organi- done on an installation-wide basis
zation. One action being taken in to annually rather than on a frag-
reduce the dissimilarities existing mented basis throughout the year.
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Reducing the frequency of reorgan- standardization criteria are utilized
ization will eliminate the occurrence in these surveys.
of ehange for the sake of change It is not practical or efficient for
and will compel changes to be based TECOM to staff for peak workloads.
on demonstrated need which will One method of accomplishing ur-document imprmwemente to be real- gent or heavy loads when the load

ized. cannot be moved is by TDY of per-
Our organizational planning for sonnel. This is, of course, expen-

the immediate future will center sive. We are most fortunate that
around two areas. (1) The role of our boards ar located at their re-
the eleetrordic computer in modem spective branch centers. The Con-
business management is expanding tinental Army Command and center
every day as its capacities and ver- commanders have been most eop-
satilities irncrease in a volume we erative in providing personnel to
would not have dreamed possible a supplement the operating personnel
decade ago. (2) The information of the boards for the conduct of
which these machines produce is service tests. The procedure also
moving the decision-making process achieves another desirable factor
higher and higher in the organiza- for service testing; that is, the test
tion. This will inevitably lead to of the item by personnel represen.
centralized control. Each of these tative of those who would use it
causes has an effect on the even- in the field. A great number of ad-
tual role of the managt, at all ditional people were utilized by
levels. TECOM for the conduct of its tests

We are now studying the offects and for test support. The number
of these try3nds and will develop an includes people borrowed from the
organizational plan for the future U. S. Army Southern Command and
which will enable uh to adjust easily the U. S. Army Alaska in lesser
and quickly as new management numbers than from CONARC.
philosophies emerge at higher head- These assist us in testing at the
quarters. environmental centers in Alaska

The ultimate objective is to and in Panama. Borrowed labor
match the organization to the work- equaled 543 ima-years of effort in
load, cons'.dering both type and FY 69 and 409 man-years during
quantity, and the strustural re- the first bilf of this fi-,r.al year.
quirements of higher headquarters. CONARC , provid1"g the 3rd Avia-
We feel that our recent actions have tion Compaiy of 321 military per-
been a major step in this direction. sonnel to conduct the test of Chey-

The next management element enne at Yuma Proving Ground. We
concerns the some 16,000 personnel also utilize over 3,000 contractor
with which we are concerned. An- personnel divided between direct
nual manpower surveys provide the support to our testing mission and
basic inputv 'o the requirements miscellaneous services such as KP,
and the Tn1Lnagement program. :nd repair and maintenance of
These surveys are conducted by grounds, buildings, and equipment.
teams consinting of both personnel- Another important facet of per-
and mission-oriented people; that sonnel management is training.
is. each team includes one or more Military personnel are routinely
technicians to represent the mis- scheduled for mandatory military
sion. Current and projected work. subjects. During FY 68, 674 mlii-
load, the organization, and work tary personnel attended Army ser.
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vice schools in 392 MOB-producing closely related to the planning, exe-

courses, cution, and reporting of tests. The
New equipment training is a ma- formal title of the course ic the

jor program in TECOM. We must TECOM Orientation Course on Ms-
qualify key members of our test terlel Testing. The number of stu-
teams on new items which will be dents to date is 473. So far the num-
tested and evaluated. The TECOM ber has been rather heavy in the
program represented a significant senior grades. It Is expected that
portion of the AMC program for IY the median will shift dow,,ward as
G8. During that year, 481 personnel the managerial and supervisory
Wftre given training on 76 separate types have been accommodated.
itt is oi eqaipment. Considering, The course has a considerable input
by major commodity, the number of of people from outside TECOM; for
nes equipment items on which the example, CDC has sent 63 people;
481 person iel were trained, the the Marine Corps, 11; the AMC, 8;
heaviest concentrations during FY and OCRD and the Navy, lesser
68 weke in communications, elec- numbers. The primary obje'tive of
tronics, aviation, and weapons. the course is to get newly-assigned
During FY 69, traiing will be con- personnel oriented into the Army
ducted on 75 items of new equip- materiel-testing program much ear-
ment with the largest and most lier than they ould in ou-the-job
complex program being the AH-56A training. From the repr, te we have
Cheyenne helicopter. 220 TECOM receiv.ed from the field, including
personnel will be included in the tliose from senior officers- who have
Cheyenne training program. attended the course, the objective

I should ruention here one prob- is being achieved.
lem in connection with new equip- Since TECOM has such a !arge
ment training. Ideally, tests should number of civilian personnel, the
start shortly after the completion recruitment of new personnel is an
of training. Unfortunately, slip- important element of personnel
pages sometime result in some manacmnent. Theintake duringFY
spread between the time ýraining is 68 was 164. I might add here that
completed and the materiel is avail- -'ECOM is the largast single user
able for test. When such slippages of military scientific and engineer-
become long, the personnel may ing personnel in the Army. We
lose their proficiency or may even have, at the moment, some 310 of
be lost to the program. these most valuable people. They

The continuation of forms! acs- have also provided us an excAllent
demic training is an important facet source for recruitment of profes-
of petaonnel management. In FY sa-,al civilian ptiaonnel. The man-
68, over 1,200 TECOM civilian per- agerial problem here is to assure
sonnel attended ccoleges and unrver- that these people are properly util-
sities. Most of the courses are taken ized and so challenged during their
at night, with the tuition paid by military tour of. duty that they may
the Army. A few personnel are on be receptive to an offer to continue
sabbatical leave for an entire school the work with the Army.
y'ear while gaining advanced de- Earlier I mentioned that TECOM
grees under the National Education performs both independent tests
Act. and customer service tests, or Cate-

TECOM also conducts an in-house gory I and Category II. Also, that
training program for test person- it provides test services to some 15
nel or persons worlcing in areas AMC customers and to customers
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outside AMC. Regardingr the flow ing the tests of Army missiles. The
of funds to support these A-wo cate- Aberdeen Proving Ground and the
ories of tests, for the Category I Deseret Test Center are Army in-

or independent test, funds flow di- dustria; funded.
xectly from the AMC, through TE- Returning to level of effort, most
COM headquarters, to tbe- TECOM of these fundis are research and
testing agencies. For the Category development; however, Jetferson
Hl teats, or customer tests, funds go Proving Ground is funded &~most
to the responsaible commodity corn- entirely by operationf, and mainte-
mand. The commrodity command nance xnone) for the conduct of
puits a customer order on the TE- product-acceptLnee tests of conven-
COM headquarters. Upon approval tionial ammunition.
of the order, the commodity conn- The various financing systems
mand provides the funds and prt.- specified for our installatious and
grai directly to the designated test activ~ties ofton result in 6ufferent
agency. applications of cost for tt,' samne

Whenr TECOM was .- stablished in Job, depending upon which ~.ppro-
3.9,62, its initial financial system priationt finances the test and where
was an amalgamation of those sys- the test is to be performed. These
tems used by the Contiliental Army differences can be significant and
Command test boards and* -e v.Vrb are the source of misunderstand-
ous proving grounds of the former ings within the AMC family. Our
technic I services, all of which were objective is to establish a uniform
brought together to form this corn- system of financing our installa-
inand. Although there has been tions and activities, and we believe
progress as a result of appropria- the service fund concept offers the
tions tran3fer, consolidation of best tasis to achieve the objective.
projectp. and realignment of func- Tiie implementation of such a fund-
tions, 'JECOM is still left with a iAng procedure has been recoin-
variety of financing mnethcds. The mended to higher headquarters. To
boards and aztivities, the Jefferson date, it has not been accepted.
Proving Ground, the Yuma Proving Let me turn to the management
Ground, the White Sands Missile of resources. Earlie-r I discussed the
Range, the~ Aberdeen Proving types and magnitude of resources
Ground, and ths Deseret Test Ceni- required tc -ipport the Army test-
ter - .ach of thc-:e organizations iaig missioai. The managemaent of
hta an em .irely differernt funding th-se resources lias been given con-
syZ3Lei, or at least thert is a sig- siiderable attention.
nufic2ant variati3n within a given Planning for the military con-
systf;rp. The test boards, the envi- itruction progr,5.i of TECOM in-
rornmental (,enters, -ýnd activities cludes facilities of both an adininis-
are funded on a level-of-effort basis. trative and mission natur&.. For
The Yumna Proving Ground, as an exampule, at our intatallations we are
environmental cente,-, is funded on concerned with family housini~g
a level -of-effort basis and, ais a B0Q'a, and other admin~strative
prov~iig ground.. ..-n a job-oi'dee facilities. At '..e same time, wc
baqij. The White Sands Missile mu~ist consider t6h. urgency and in-
Range is funded as a ra.hge to sup- poruwrie of facilities required to
port the missile program (,, t-he gupipori the test programs; for -x-

1 01 three services and. im also funded on anipke, laboratoriers, shops, etc. An
u retnbiWrealle basis for its effort examplo- of a large miission ite~m is
in pianning, conducting, and report- a proposed environmental facility
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for Aberdeen Proving Ground within the AMC and facilities used
which would cost some 9 million in the direct support of testing; for
dollars. There is in the TECOM example, environmental chambers
headquarters a Logistics Directo- or facilities for testing optical or
rate which prepares an anlysis of electronic items. TECOM is respon-
facility priorities for submission to sible for preraration and monitor-
an MCA Review Board. The priori- ship of the register. The register
ties are determined, of course. by provides a rmady catalogue of major
such things as projected personnel test instrurentatlon and facilities
strength, condition (,A present facil- for those needing these resources
ities, projection of workload and and, at the same time, provides a
changes in the workload, arid the means of assuring that unnecessary
expected funding available. Some duplication of test instrumentation
facilities, of course, must be pro- and facilities is avoided.
grammed to match the expected Staff management of the work-
procurement of new instrumenta- load of the Test and Evaluation
tion or other resources directly Command is the responsibility of
supporting test programs. the Director of Plans and Opera-

As a means of coordinating mill- tions. The Comptroller and Direc-
tary construction with other re- tor of Programs and the Director
sou--,es, and as a means of manag- of Personnel and Training have
ini, its extensive instrumentation major inputs. Detailed management
resources, TECOM has an Instru- of the tests is the responsibility of
mentation Master Plan. Master the individual materiel test direc-
plans are prepared for eaclh of the tors and/or the systems test man-
test agencies, as well as a master agers.
plan for the command as a whole. Long-range planning for work-
These plans include the current pos- load is based on information
ture and the expected requirements obtained from the Army Force De-
with complete technical justifica- velopment Plan, the Combat Devel-
tion. Also included are phase-in and opments Objective Guide, or the
phase-out dates, with estimated Qualitative Materiel Requirements.
costs and supporting facilities re- Quarterly inputs and modifications
quired. The Instrumentation Mas- are based on program interchange
ter Plans are updated annually, documents which are effected with
based on information taken from the several commodity commands,
the Force Development Plan, CDOG, laboratories, and project managers
QMR's, ana other documents which of the AMC.
provide long-range or intermediate- Work is assigned to the individu-
range guidance for the test pro- al test agencies by formal directive
grams. The IMP's have been most issued by the test directors or the
beneficial in justifying our require- systems test managers. Approval
ments to higher headquarters. The of this assignment is given by the
overall master plan assures that in- Director of Plans and Operations.
strumentation and other resources The latter maintains cognizance of
are not unnecessarily duplicated, the workload of the individual agen-

Another tool used for manage- cies, and, should it be determined
ment of the resources is a recertly that " test would be unusually de-
implemented ard published AMC layed by assignment to its normal
RDT&E Facilities and Capabilities agency, •he work may be reassigned
Register. This register contains a to another which has an immediate
list of rll m.ajor instrumentatior, capability. In reality, there is not
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a lot of flexibility in the assignment is not planned for immediate use in
of complete tests; for example, all an active combat zone.
service tests must be conducted by Priority 6 is assigned to both pro-
service test boards, and the techni- duction and development tests
cal test agencies are usually equip- which do not qualify for one of the
ped and staffed to conduct tests of higher priorities. It is also assigned
only certain commodities. Still to most of the research and devel-
there is some reassignment and opment projects sponsored by TE-
maximum use is made of ranges, COM.
environmenta, chambers, and other In regard to the distribution of
facilities on a command-wide basis, tests by priorities, it should be

With the current large volume of noted that approximately two-
work, there are inevitable conflicts, thirds of our tests are in priorities
To assist in the resolution of these 1, 2, and 3 which, of course, are all
conflicts, TECOM, with AMC con- SEA-related.
"nurrence, has established a testing There are other tools for use in
priority system. The system works management of the work in detail.
well and is additionally supported TECOM has been working aggres-
by an accestion list furndshed by the sively to implement the work man-
developer. agement policies of DoD, DA, and

Priority 1 includes all ENsuRE AMC. It was one of the first corn-
testing requirements. These tests mands in AMC to serve as a pilot
are normally limited to minimum in the DoD DIMES program. Each
testing required to check eystems of our 15 subordinate agencies now
effectiveness and to make safety operates under the DIMES concept
performance statements. It is also of work measurement. TECOM is
reserved for use on projects of sig- continually increasing the use of
nificant interest to the Commanding work measurem-nts standards data.
General, AMC; Commanding Gen- Each of the standard resource man-
eral, TECOM; or higher authority. agement and test management sys-

Priority 2 is assigned to standard tems in TEAM-UP (which I will
items which are being procured for discuss later) will :zse work-meas-
an active combat zone. This prior- urement data in plr.nning and sche-
ity applies to production acceptance duling tests and in planning, esti-
tests required on equipment being mating, and controlling the use of
procured for Vietnam. resources.

Priority 3 pertains to research Another study which will be
and development tests of materiel given high priority in the near
which is being de"'loped for an ac- future is the cross utilization of
tive combat zone. Agaiin, this is standards - not just within TE-
geared for equipment being devel- COM, but also with other AMC com-
oped for Vietnam.

Priority 4 is assigned to Ltandard mands. It is believed that work
production nipteriel which is being measurement can be accelerated by
procured to satisfy requirements having all major subordinate com-
other than immediate issue to an rap-ids coopera[• in the establish-
active combat zone. This priority ment of standards for functions
applies to production acceptance common to all. When AMC corn-
testing on equipment procured for mands and instai!!tions agree on a
Army stock. unied approach to this concept, we

Priority 5 anplies to research and will be able not only to accelerate
development tests on materiel which the program but alse to reduce our
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requirements for scarce work meas- As to the current status of
urement skills. TEAM-UP, the hardware has been

selected: it is IBM System 360.
IV. AUTOMATIC DATA DA has conducted readineas reviews

PROCESSING EQUIPMENT at our major ins..illations and

No discusion of management to- TECOM is in a "go" condition at

day would be complete without each. Most of the standard systems

some coverage of the use of auto- and programs have been completed.

matic data processing equipment. Prototy'pe hardware has been in-

This one will be no exception. In stalled at Aberdeen Proving Ground.

today's environment of riting work- These programs are now being

loads and decreasing manpower re- tested. Upon successful completion
sources. TECOM has an urgent nd of the prototype test, S-360 will be

for responsive and reliable irforma- installed at other installations be-

tion. To this end, it has developed tween June and September of this
a program entitled the Test, Evalua- year. We expect to be fully opera-

tion, Analysis Management Uni- tional on all systems at all subordi-
formity Plan, better known as nate agencies by May of 1970.TEAM-UP. It should be added that TEAM-TEAM-UP is a major component UP currently includes 36 systems,fTE AM- Naisnal majr Pogmpont 30 of which are business-oriented
of the AMC National ADP Program and 6 scientil c and engineering.
for Army Logistics Management, or ane busies tems ineein.
NAPALM. Since TECOM is a func- The business systems include such

tional command rather than a functions as cost accounting, mili-

commrdity command, all of our tary personnel management, the
scientific and engineering systems five-year mobilization program, and
and many of our business systems the test resourcev, management sys-

are unique to us. Therefore, TECOM tem. TEAM-UP unquestionably

has been permitted by AMC and provides a elant step in the man-

DA to pursue its own time frame agement ui the Army's test opera-

and plan of action. When TEAM- tion, both administratively and

UP is operational, it will provide technically.

significant advantages over our The other part of the systems and

current information process. automation function concernij mis-

First, it will provide uniform op- sion-oriented aitomatic data proc-

erational management systems and easing. This is the area in which

programs which will be used by all general-purpose computers are used

TECOM installations and activities. as components of various instru-

Second, it will provide modern mentation systems.

modular equipment to satLify the There have been dramatic de-
management andscientific and engi- velopmenta in the computer-hard-maeering requirements of TECOM ware field over the past five years.for at least six years. Physical sizes and prices have de-

Third, it will make TECOM in- creased while versatility and speeds
stallation and business management have increased. It is now often
systems compatible with those of economical to use off-the-shelf com-

the same systems of AMC. puters to perform control functions

One important feature is that which formerly required specially
TEAM-UP will provide capacity, designed equipment.
versatility, and flexibility to per- Virtually all computers are close-
form management and mission ly !ontrolled on a centralized basis.
functions not presently possible. In '965, TECOM received permis-
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sion from DoD to procure several vide rapid turnaround data as per-
major instrumentation systems sonnel traverse the course.
which we felt would contain corn- The next example at the General
puter elements. The only constraint Equipment Test Activity is some-
placed on the procurement by DoD what unique. It is designed to con-
was that each system would be pro- trol and measure the performance
cured competitively and the suc- of humans rather than items of
cessful bidder would be required materiel. The Combat Developments
to install a completely operational Effectiveness Test Facility has been
system, including computer ele- installed and is operational at Camp
ments. I can cite a few examples Pickett in an area of some 340
of the systems which are now op- acres. Its purpose is to quantita-
erating or which are in the procure- tively measure the effect of individ-
ment stage. The first example is ual items of clothing and equipment
a mobile meteorological system for on the soldier's performance of
the Deseret Test Center. It was typical combat tasks. Eight sep-
recently approved and is in the arate courses are instrumented and
procurement process. This is a connected by land wire communica-
completely mobile system to collect, tions to a data logging and control
display, and record meteorological center. The central computer, a
data. It will be used to support Hewlett-Packard 2116A, will also
testing of diffusion characteristics be used at night to reduce the raw
of simulated chemical and biological data collected during the day and
agents. These tests are conducted to turn out reports for evaluation.
at various sites in the U. S. to study In summary, the availability of
the effects of different terrains, the new ADPE system will provide
altitudes, vegetation, etc. The corn- the Commanding General, TECOM,
puter element here will be doing continuous up-to-date information
some arithmetical operations but of those management elements
the major functions will consist of which he needs to operate the com-
data formating and manipulation mand. He will be provided infor-
for display and recording. mation, much better than that ob-

The next example at the Infantry tainable today, on workload status
Board at Fort Btnning is still uider at any test agency, the availability

development'. This effort concerns Jf test resources, test scheduling,
o of and fund status, to give a few ex-instrumentation and automation ofamples.

the test course and centers around appecpI appreciate the opportunity to
hit ratio, near-miss distances, rates have discussed in thib article some-
of fire, and similar tasks. Here the thing of the management of one of
computer will serve primarily as a the major commands of the Army
batch processor and recorder to pro- Materiel Command. o

1 39 1



MR. E. C. MALUY

Mr. Maluy received his bachelor's
degree in Mechanical Engineering from
the Univ. of Indiana. Hs also did work
la Industrial Engineering and Business

Administration at the Univ. of Cali.
fornia at Los Angeles.

Over the years, Mr. Maluy has held
a number of key managerial positions
in both development engineering and
manufacturing. In his present caac-
ity, he has overall responsibility for
Hughes ground systems, ADP opera-
tions, systems and procedures, manage-
nient methods, information systems,
configuration management, data man-
agement, and design change coordina-
tion.

(This article was adapted from Mr.
Maluy's presentation before the Army
Installation Management Course at
USAMS on 12 Feb. 1969.)



Confronting the Challenges
of the Defense Industry

Mr. E. C. Maluy,
Director,

Management Systems Group Office,
Hughes Aircraft Company,

Fullerton, California

Were it not for space limitations, endeavor, Mr. Hughes acquired tlie
I would devote this article almost services of General Harold L.
entirely to presenting a broad pic- George former herd of the Air
ture of the Hughes Aircraft Corn- Transport Command, to manage the
pany--its geography, products, his- firm. In addition, he obtained the
tory, not to mention an insight into services of a rather formidable
the management concepts, philoso- array of technical and management
phies, and techniques used in the talent.
conduct of its business. However, Under the directiorn of this man-
these very space limitations must agement team, the company quickly
limit me to giving a brief summary conceived and developed an inter-
of my company before proceeding ceptor fire control system and a
to discuss, briefly, some of our man- highly sophisticated missile gaid-
agement principles in the light oi ance system. The best way to illus-
personal experience. trate their success is to observe

that in 1949 the company delivered
I1TCHES AIRCRAFT-A $8.6 million in equipment. This fig-

HISTORICAL SUMMARY ure rose v, $151 million in 1950, and
In 1932 Howard Hughes estab- to $200 mililon in 1951. In January,

1954, Mr. Hughes established thelished the Hughes Aircraft Corn- Howard Hughes Medical Institute
pany as a part of the Hughes Tool and assigned the assets, stock, and
Company, with its first headquar- goodwill of the Hughes Aircraft
ters established if, Glendale, Cali-
fornia. For several years, its singu- Company to the institute. Today,
lar activity was designing advanced under the guidance and direction of
pursuit and interceptor aircraft. In Mr. Hughes and the Vice President
1941 the facility was relocated to and General Manager, Mr. L. A.
its present site in Culver City and "Pat"' Hyland, the company em-
the company entered the electronics ploys approximately 30,000 people,
field. To pursue this new line of 9,000 of whom are graduate
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engineers, and its annual sales has managerial, administrative, and
soared to $600 million. Its protact technical support.
arsenal has grown to cover in ex-
cess of 80 product areas and over MANAGEMENT PRINCIPLES
550 product lines. In addition, the
company is consistently ranked In relating some of our manage-
among the top ten in the defense ment principles, I do not intend to
electronic industry, present them i~i detail but rather

The company is organized on a to informally discuss them in broad
decentralized basis, which allows perspective and in the light of per-
each major semi-autonomous group sonal experience.
of divisions to concentrate its re- Ours is a very demanding busi-
search and sales effortki on specific ness, and the fixed-price environ-
areas of the electronics business ment in which we conduct that busi-
spectrum. It utilizes minimum cen- ness is necessarily a demanding en-
tral controls only to ensure effective vironment. And, in addition, it is
self-sustaining industrial teams, likewise a demanding task to pro-

There are three major domestic duce an acceptable profit.
groups-Aerospace, Ground Sys- I have found that the demands of
tems, Industrial Electronics-and our business are such that we have
an International Division. Each of had to venture away from the old
these organizations is designed for principle of line management as the
full-scale responsibility within its sole responsible agent in meeting
own sphere of activity and is geared contract requirements. Therefore,to react quickly and deciively, some time ago, we established thet orporeacte quicklytand smewhay principle of dual management. (See

A corporate staff somewhat typi- Figure 1.) In other words, we now
cal of industry provides a degree of have an overlay of program man-
uniformity and continuity with agement, much like that the mili-
specialized functiona) guidance and tary has found it necessary to have.
assistance. In addition, various We hope to be able, along these
management committees further lines, t., encourage our line man.
serve to integrate group activities agers and project managers toward
and provide each group appropriate common objectives.

Figure 1. Dual management system.
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To date, we do not fee! that we We established this overlay of

have conquered all of the problems program management primarily be-
associated with the system of dual cause the nature of our systems be-
managemerit. One of our biggest gan to cross divisional or organiza-
problems in this marriage of line tional boundaries, especially in the
management and program manage- area of engineering, as there sys-
ment is that our project managers tems became more sophisticated
seem to perceive continual inter- and complex. Thus, one program
ference from the line managers may use kardware that is designed
when it comes to the matter of pri- in at least two different engincering
orities. But we deliberately-and divisions. Normally, we would have
rightfully, we think-train each addressed suc'4 programs through
program manager to develop tunnel
vision, that is, to address himself conventional lines of authority and
wholeheartedly and exclusively to functional organization, but, be-
his program: he has a job to do, cause of their complexity, we have
he wants to get on with it, and we added the overlay of program man-
want him to carry through. agement. (See Figure 2.)

Figure 2. Program/functional organizational concept.

Today, practically every major or battle in the management of pro-
complex program we have is headed grams.
by a gentleman, identifiable as a When the project manager looks
program manager, who is assigned at his availablc resources and
to executive group management on assets, he also sees problems. In
a direct reporting baais. We give his mind, he never has enough time,
him field program authority cer- he's always short on dollars, and he
tainly, without a doubt, he has re-sponibilty cadl-to-ravere-has more work than he can possiblysponsibility ---. cradle-to-grave re-

sponsibility at that. This authority perform. (See Figure 3.) The line

includes the control of the total manager shares the conviction of
budget available for the program. the project manager in regard to
And control of dollars is half the the work, he agrees with him on
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Figure 3. Keeping the project in balance.

time, but dollars are probably his stated, it means taking the contract
primary consideration, items of work and breaking them

The managerial functions are down into meaningful work pack-
planning, organizing, staffing, d1- ages, being assured, as you do this,
recting, and controlling. We achieve that nothing has been omitted, that
these through certain program con- redundancies have been eliminated,
trols --- formal work authorization and that interfaces are fully rer-
documents containing work pack- ognized. There is a finer breakdow-a
age statements, so that there is no into task descriptions to further
doubt in the receiving organiza- facilitiate understanding and com-
tion's mind as to what they are ac- munication. Responsibilities are
countable for, given the necessary assigned so that there is no question
funds. in anyone's mind as to where they

We establish and identify all of lie. Finally, schedules are developed
those individuals who will be the for each individual task and then
principal management personnel ad- the technique of PERT (Program
dressing the program. We also pro- Evaluation and Review Technique)
vide program plans with supporting is applied for the purpose of moni-
program controls. As far as the toring cost and schedule perform-
overall organization is concerned, ance.
we depend entirely on the dual man- We make a point of displaying
agement system to achieve results key events, in chart form, that are
Of course, assistance from t he high- necessary for the completion of a
er echelons of management is avail- program. We graphically portray
able when needed. the interdependency involved in the

The work breakdown structure is timely accomplishment of schedule's
a new discipline for us even though and we systematically highlight
it has been around for a number of relatively critical events. We hope
y.ears. It was more recently speci- not only to find critical paths in
fled by the repartment of Defense terms of performing all the work
in a more formal way. Simply that has to be performed but also
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to augment or work around the defense. This has certainly resulted
available pians in the event of un- in a great deal of satisfaction and
foreseen difficulty, fulfillment.

We find that, in development-type Tn addition, we continually strive
contracts, our personnel tend to be to present opportunity and recogni-
of higher labor grades and work tion for a job well done. We feel ,
rather effectively when properly that we have created the right kind
supervised in the presence of this of environment, which Is borne out,
type of documentation. I think, by our rate of v luntary

In summary, the elements of an engineerng terminations - 1.5 per
effective management control sys- cent, which is'just about the lowest
tern have brought formal profit in the industry. That rate has re-
planning and budgeting, assigned mained more or less constant every
performance responsibilities and year that we have been in business.
commensurate authority, the estab- This is traceable, we think, at least
lishment of control limits and the in part, to the notion 'hat motiva-
ability to measure performance tion starts with dynamic leadership
against plans and budgets. Only at the top.
the variances that approach or ex- I might say at this point that we
ceed control limits are reported. believe that there is no magical
This tends to reduce the aggrava- single way of managing. Certainly
tion of the work day. we have stubbed our toes many

End results are what count, of times in our managerial efforts. We
course. If we set objectives that believe that the management sys-
are mutually agreed upon, if we in- tern needs to be tailored to the
clude sufficient intermediate mile- enterprise, and not vice versa. We
stones, we will be able to measure make a brave attempt to keep our
results and not have to worry too enterprise people-oriented and pro-
much about effort expended. We do ceed on the basis of keeping always
permit innovation, as long as there in mind that management can never
are suitable companion controls; in be a science, strictly speaking.
fact, we encourage innovation. Today, in the late 1960's, our

It hardly needs to be streosed company looks to a total product
that people are still our greatest system covering the scientific fields
resource. We trust our people, be- of aeronautical systems, ground
cause certainly we have to !ook to systems. space systemp, 1".ustrial
them for any success we have and sses pc ytma 'lsrawillth ve . Ker y factrs in aelatond products and components, and elec-w ill have. K ey factors in relation t o i e i n n e a e r c
to people are, of course, motivation r
and management's understanding of ognized as a world leader in elec-
people's personal goals. And, inost tronics, having attained a position
assuredly, people need to identify of "restige it, the field of research
themselves with something. And and development. We employ in
we try, in the manner in which we excess of 30.000 people and cur
align our people, to establish a salea are now being sustained at a
means of identifying themselves to figure of about $6MIO million per
a certain proiuct line. Thus. they year. For the past severs! years.,
can be proud when they see a mis- we have been consistently rated
sile launched o, *n Army vehicle among the top ter aerospace firms.
being driven down the road with And. last but certainlv not lcast.
the realization that they have con- we feel that we have achieved some
tributed to a part of our natior's dhgree (f minnagcria, competence.

M. . VC. WA•.. U A 45 1



CONFnONTING THE of our most valuable resource, our
MANAGEMENT CHALLENGE technical and managerial j'?,sonnel.

In conclusion, I would like to say They have been succe.z3ful in their
that the management of a defense past efforts, end I am completely
electron'.'s company is, to ptut it confident that their response to the
mildly, an extreme challenge, par- demands of the future will be equal-
ticularly in the fluid and demanding ly successful.
environment of today. While we do I hope that this article, in some
not profess to have found the op- small way, may have provided some
timum solution to all of our prob- insight into a segment of industry
lems. we do maintain that we can which is unique in many ways even
boast of being able to addres con- though It may share Its disciplines
stantly changing demanrs ttrough in common with other segments of
the medium of the dedicated efforts industry. D
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Management and the
Installation General Staff

Colonel William 0. Gall,
Chief of Staff,

HQ., U. S. Army Training Center, Infantry
& Fort Dix,

Fort Dix, New Jersey

I consider it a great pleasure to land. IV is located beside our next-
have the opportunity to contribute door ne ghbor, McGuire Air Force
an article on the subject of man- Base. Our population averages out
agement, because I believe there is at about 50,000. Of that figure,
no subject of greater imwortance to 10,000 are permanent party, 9,000
the modern Army. Certainly, the are trainees, 12,000 are transient
respcn!,.,eness of one of the largest personnel, 3.000 are civilian work-
organizations in the world to con- era. and 6,000 are dependents.
stantly varying requirements, and Our primary mission is training,
even the ability of our country to and our basic combat, advanced in-
support the expensive Defense es- dividual, and combat support train-
tablishment, depenca on the effec- Ing units are now graduating over
tivenece of our management. 100,000 men per year.

In this article I will be concerned At Fort Dix we have a complete
primarily with the management of U. S. Army Personnel Center with
the installation cf Fort Dix, New reception station, oversea replace-
Jcrsey, and my role as Chief of ment station, and transfer station.
Staff in managing that installaton. The Personnel Center and its sub-
I will emphasize, in this connection, ordinate stations have the tasks
the functioning of the Program of processing new trainees in the
Budget Advisory Committee. Army and shipping them to the

Now a necessary starting point variouq basic training units at the
is really the installation itself. So rate of approximately 1,380 trainees
1 should begin with a b-ief discus- per week, processing personnel to
sion of Fort Dix. their oversea assignments in both

Europe and Southeast Asia (15,000
THiL IS FORT DIX per month), and, finally, in the

tran.fe" station, separating per-
The post is located in central New sonnel from the Army at a rate of

Jersey and covers 33,000 acres of approximately 6,000 per month.

149w



Walson Army Hoispital, lozated at the seaedule of projects to insure
Fort Dix, is a modern nine-story P. timely, responsive reaction to each
medical facility with a 700-bed ex- requirement. For example, the most
pauded capacity processing 200 recent personnel reductions re-
patients a day to include approxi- qui ed many hours of planming, co-
mately 5 Vietnam casualties. In ordination, and administration in
addition to these primary missions, the production of our final plan,
Fort Dix has numero-s area sup- both at the project officer and prin-
lrt requirements which include cipal staff level. While this was
support to ARADCOM units in the our top priority project, other es-
New York-Philadelphia sector; an sential projects had to be continued
ARADCOM maintenance shop at while :'rojects of lesser urgency
Edison, New Jersey; an aircraft were moved back on the time sched-
maintennce shop at Lakehurst, ule. The personnel reduction must
New Jersey; and engineer R&U sup- be considered now in response to
port to Army Reserve and Recruit- all requirements.
ing Centers throughout New Jersey Another major facet of the duties
and parts of New York. In addition, of the staff is to develop concise,
we provide support to 26 ROTO meaningful information that does,
units, in fact, inform the Commanding

General of the status of his com-
MY DUTIES AS CHIEF OF STAFF mand. Identification and speedy

My duties as Chief of Staff may production of this type of informa-
be summarized as directing and c tion is a pime function of man-
ordinating the staff in planning, agement, an area in which Isupervising, and analyzing installa- constantly see room for vast im-tion operations on behalf of the provement. Supervision of actualCommanding General. It should be installation operations presents thenoted that, at Fort Dix, a single old trap of % volume of administra-
staff exists to perform the functions tion and coordinatic'• that precludesof both the garrison and the Train- on-the-ground visits and inspec-
ing Center. For this reason, I func- tions. This danger will increase with
tion as the Deputy Post Commander the pending personnel reduction.
in addition to my other duties. The The execution of these functions in
concept of a sing!e staff for both the various areas of primary re-
garrison and Training Center opera- sponsibility falls to my staff.
tions varv i among training centers The General Sf.,4 consists of the
in the continental United States. G-1, G-2, G-3, G-4, and Comptroller,
The major advautage of the single and as of 31 December 1968, the
staff is that it most effectively in- Chief of the Communications-Elec-tegrates the activities of the garri- tronics Section. The Special Staffson with the Training Center bgtr consists of the Inspector General,
presents the constani danger of Information Officer, Staff Judge

bogging the staff down in the prob- Advocate, and the Post Engineer.
lems of garrison operations such At Fort Dix, the Po,,t Engineer has
as police and guard. previously functioned through the

The duties of the Chief of Staff G-4 in an effort to reduce the span
consist primarily in coordinating of control involved in coordination
the work of the General and Special of the staff. However, the Engineer
Staff sections. The coordination operations on a i'ost affect almost
consists of juggling priorities, in- every phase of staff operations and
tegrating newly required tasks into affect them vitally. The importance
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of the Engineer function, coupled ability to attract, retain, and prop,
with the volume of business, re- erly assign our ,ersonnel resoutt i :
suited in a change of status for the is the major faictor in the success
Post Engineer in Januery of this or failure of any operation. This is
year, whereby he functions'directly the most :mportant overriding task
under the Chief of Staff. The Post of the G-1, although he is charged
Surgeon, who is also the hospital with a great number of other re-
commander, frequently consults lated activities such as staff super-
with both the Chief of Staff and the vision of the Chaplain, Special
Commanding General. Services Officer, Provost Marshal,

I will not try to oveiw~helm with and Adjutant General to mention a
the details of staff operations but few.
will cover, very briefly, the mission
of each of my principal staff sec- The 0-4
tions as elaborated in the installa- The role of the G-2 increases in
tion organization and functions importance in direct ratio to in-

anlual, creased civil unrest. His function

is to direct installation intelligence
The Comptroller activities with emphasis on counter-

The Comptroller primarily in- intelligence.
sures proper financial management,
but his management analysis, as The G-
conducted by the Internal Review The G-3 is responsible for the
Division, is also a vital function planning and supervision of train-
both in detecting areas requiring Ing to include the control and allo-
revised procedures based on a re- cation of funds and the support of
curring schedule of inspection and reserve forces. It is he who pre.
in diagnosing the difficulties of sents the greatest danger of ovet,
known problem areas. Previously involvement in garrison activities,
I meationed the need for develop- as practically every action of every
ment of meaningful management staff impacts on the training situa-
information. The Comptroller has tion.

responsibility for integr:ating the
production of this information into The G-4
our Automatic Data Processing The G-4 mission statement is
Center. This, again, Is a resource deceptively simple. but one can
the potential of which remains vir- quickly grasp the magnitude of the
tually untapped, in spite of present G-4 operations when one notes the
efforts and the continuous expan- depth and breadth of the responsi-
sion since the introduction of ADP bilities entailed. The G-4 advises
in 1957. the Commanding General on all

logistical responsibilities, and plans,
The G-1 coordinates, and supervises all ac-

The G-1 is responsible for per- tivities relative thereto. He directly
Thnel g isupervises the Directorates of Serv-

sonnel managemet. Th• higher the ices, Supply, Maintenance, and
headquarters in which you work, Housing. We have not had a great
the greater the realization of your deal of time to observe the Director
dependence on the individual of the Communication-Electronics
charged with the responsibility for Section in operation, but communi-
accomplishment of the mission. The cation means are always an area
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of vital importance. One major fac- 0 Upon receipt of program budg-
tor of the employtrent of the C-E et guidance from 'iret Army Head-
Officer is that it is dirrctel by quarters.
regulation that he be a v .---,er of 0 Upon cc pletlon of the draftthe• Insalltio cclanetio of thAdra
the Installation PlanxiinV i.rd. installation opritIng program and

OR $UO budget for the 'kI cal year.
O.IoIT * Upon receipt of the approved

The staff and myself are con- operating budget from First Army.

cerned with insuring that t ie mul- * Upon completion of the draft
titude of taLs required to support Installation Budget Execution Re-
an installation the size of Fort Dix view (BER) for the budget year.
are a&,c0mplished in priority of im- In addition, the PBAC meets
portaw. aad in a satisfactory man- monthly to review actual operations
ner. To do this requires extensiveI as compared to the programmed or
,!•anning and coordination. By way planned operations and makes such
of illustrating som - of the me- adjustments as are necessary in the
chanics of this procedure, let me funding programs and ceilings to
take some time to examine the more effectively support the overall
functioning of the Program Budget mission of the installation. A typi-
Advisory Committee (PEA .C) at cal PBAC session would be one such
Fort Dix. Although primarily as occurred last October when the
oriented towards the funding and installation was informed that the
budget aspects of installation op" amount of funds available for the
erationis, it is well to bear in mind second quarter allotment would fall
that the framework, procedures, far short of the required funding
and actions of this committee par- level. The Comptroller commences
alel very closely the general pro- by presenting factual data. This is
cedure applied for the establishment essentially a statement of the prob-
of priorities, controls, and allocation lem and is backed up in detail with
of any of the availabie resources - additional factual data pertaining
men, money, material, and facilities, to requirements in each main ele-

The purpose of this committee is ment of expense area, ie., clvilian
to effect a balanced distribution of pay, contractual services, and sup-
the avahable resources to accom- plies and material. This informa-
pcnsh the mission and support the tion is presented by each activity
command in the most efficient man- director and is discussed and re-
ner. The PBAC is the Commanding viewed in relation to the re(u~re-
General's primary management ments, available ceilings, possible
group, and through it he developes areas of reduced support sRd
installation-wide plans and courses analysis of all unfinanced reqrv re-
of action. ments. A typical presentation is

The PBAC consists of the major that of the budget program 2100
activity directors -- G-1, G-3, G-4, mission,

Surgeon, Comptroller - with my- The real nitty-gritty of the op-
eration is, of course, the determina-

self, Chief of Staff, as the Chsirman. tion of what projects go or don't
The Committee wili _.)Yivene when-tinowhtpjesgordn'Ther Cromramit and ' tivne rher- go; and the tighter the purse strings
ever program and "• •dgeting re- are drawn, the thornier the de-
quirements need timely considera- cisions become. When we are talk.
tion. Generally, it will meet on the ing about fat and a little muscle,
following recurring occasions: it is not ifficult, but, as in most
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of these cases, when we are already in order of priority, broken down
through the fat and have started to by construction projects. This is
work on the muscle, it becomes a one of several means of developing
case of myself and my activity feeder information for PBAC meet.
directors having a good solid work- ingp.
ing knowledge of how we are spend-
ing our money and what it takeh to CHALL]NGNS TO MANAGEMzNT
do the job. To obtain and maintAin 4T THE INSTALLATION LEVE
this type of knowledge means work- Now I wo: ild like to turn to some
ing with the budget and the pro- of the chaLinges to management at
grams on a constant basis. The the installation l)Žvel. Basically, a
results of these sessions are pre- good manager ties to make the
sented to the Commanding General best use of the people, money, and
for his approval and are then imple- facirities that he has to work with,
mented, based on his actions and but what do you need to know in
further guidance. One aspect of order to insure that you have m~ade
our responsibility is the recognition the best and the wisesc decisions
of the fiscal point of no return, as with these elements? Well, how do
one might -all It. To me this is the you make a decision? First, you
poir' where budgetary considers- have a problem; you gather facts
tons and limitations jeopardize the about the problem; and then youaccomplishment of the mission. At come to a decision as to which
this point it is our responsibility course of action you will follow. I
to point out as clearly as possible would say that in many cases one
what the impact of this reduction does not realize one has a problem
will be. Therefore, the final product until something happens which
of a PBAC session might well be points to a need for expediting ac-
some actions to be taken aL a reault tion. Therefore, I would say that
of allotment shortages. The net re- a good manager needs an informs.
sult of this operation was that, -, tion system which will provide him
the quarter progressed, we were with indicatkons that something is
able to receive some additions! going wrong withii his establish-
allotment funds based on our impact ment. So you need 1, ask yourself,
statements. The reduced opera- WKhat do I need to know? Howtional level resuited in some savings lh,..ald this information be put to-
and many otlier items were pla.-ed eetuo 3o that it is meaningful?
on the deferred list for the third Let's talk about what you need
quarter. This entire exercise, I feel, to know. Do you need to know the
illustrates the problems and knotty minute details of what iE going on
decis'ons that must be faced and at your post ? Do your ir ermediate
solved through the medium of the managers know the deta s? Do you
PBAC meetings. However, change need the information a. the lowest
is the watchword of the day: each level? I amsure you would say that
day brings with it adjustments to each person at each leves of man-
our overall operations plan.

An adjunct to the PBAC meeting agement needs to know all about
at Fort Dix is the Installation Plan- his operation, but obviously this 4s
ning Board Meeting where we find not possible, Each day when re-
an extension of the techniques of ports [r.% submitted to me, 1 alwa) s
the PBAC to examine the critical question them 0o detcvr.line whether
area of facilities. There the needs they are providing n.'. with 'he kinid
of the post are examined and placed of information that will tell nwe if
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everything is goini correctly and In money, man-hours, end material
if I have anticipated problem areas. that is so necessary in the face of

Let me illustrate m point by a today's facts of life.
recent action that I was involved Now that you have determined
with in Europe. Th2is had to do with the type of information you want,
the wholesale revision of the supply obviously the next step is to de-
and maintenance functions in termine the format and details you
Europe and the use of APP in want included. It's certainly true
carrying out these functions. When that the information required in a
we frsAt started on this operation, particular format may be useful at
we made it a point to go to various DA* level but not necessarily useful
levels of management. We asked at post level. For example, our
what their functions were, how present budgetary programs were
they managed, and what informa- obviously devised to provide infor-
tion they needed to insure that their mation in a format which is useful
function was being carried out. The at DA level; however, our present
next step was to sit down and budgetary funding formats do not
actually diagram out, every step of give a local mr nager a real op-
the way, the procedures being fol- portunity to deterrine what his
lowed from the lowest to the high- operation is costing him without
est level. From these dfagrams, searching across many budgetary
determinations were made us to the programs. For example, in budg-
critical points of the operation. otary program 9090 we find money
Then questions were asked. What being provided for maintenance of
does management need to know at MP vehicles; in budgetary programs
these levels which would indicate 9020 and 9040 we find money for
that the operation is proceeding maintenance of other types of v .:-

smoothly? It was interesting to cles. Yet, all In all, when I try to
note that after we had diagrammed determine the maintenance cost for
these functions and discussed criti- the entire fleet, I haw to search
cal factM about the operation with
the manager, he indicated that the through many programs to arrive
information he now desired was not at that cost. Certainly the way you
the information lie originally had aggregate your cost is one of the
told us he desired. He said he most important facets of your man-
needed to do his job. So what I agerial activitiea. Recently, Fort
really want to ask is, What do you Dix was told that their ANT woulh
need to know to carry out your job? be cut from their mission. At the

I would suggest that you take a same time, we were requested to
hard look at the functions going on show how many people and how
about you. Is the information you
are asking for reali;i pertinent to much money was directly in support
your job? Ask yourself, Is there a of this mission. This was a most
better way to do it? A more efficient difficult task, since we did not lave
way to accomplish the task? This a program devised that would tell
is not to say that what vie are doing, un what costs were directly attri-
or what we have been doing in past buted to the AIT at Fort Dix. In-
years, ts not accomplishing the identally, we didn't have the cost
mission, bixt we should not let past associated with one individual in
methods influence us to the point !azfc trining. Certainly at the
that our eyes are cloved to innova- loca] level we need to break out
tion that will produce the savings costs in a fashion that will permit
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the local commander to readily as- MY MANAGEMENT VIEWS
S-rtain the monetary cost of erch SUNMAJOUD

function he is performing. It is In closing, I would like to reit-
often asid that our marnagement erate my views. We in the Army
system In th., Army is directed must become more eficient man.
towards centralized policy guidance agers and must build on past ex-
and decentralized execution. How- perience. If we are to survive in
ever, I am afraid that these are today's quickly changing world, we
mere words and not necessarily the must have more eMce•rt ways of
way we actually function. accomplishing our job, which, in

We had a cut of alproximately turn, requires more extensive
1,100 military and 150 civilian knowledge of the criticai points in
spaces and were told that the ma- our operation and places a greater
Jority of these apaces had to come demand for the use of the ADP
from base support. We complied program. In the last analysis, man-
with this directive, but it means agement equates to good lee'arship
that, unless changes come about, and sound staff work, which 4 the

basis of all that I have discussed.
we will be unable to pay personnel The real challenge of installatlonat Fort Dix nor will we be able to management is not only to meet
even cut orders on assignments, today's requirements but also to
since our Finance and AG sections anticipate and eliminate tomorrow's
have been cut in half. problems. 0
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Functions of the Instafladion
Chief of Staff

Colonel Edward J. Gallagher
Chief it Staff

U. S. Army Engineer Center & Ft. ie!voir
Fort Belvoir, Virginia

In this brief article I would like varied missions and diverse sizes
to describe the U. S. Army Engineer of CONUS installations, each in-
Center and Fort Belvoir, our or- stallation commander should retain
ganization, my own role in directing a large degree of flexibility iW hi.
the stal, and our proctdcires for organization and procedures con-
allocating and managing resources. sistent with the respective limita-
I would also like to bring up some tions in funding, manpower, and
of our problems. physical plant and with the avail-

As is known, the Commanding ability of qualified personnel. Con-
General exercises a dual function sequerttly, I feel that in order ',o
in being both Commnading General assure a better understanding of
of the Engineer Center and Com- our organazation and procedures, I
mandant of the U. S. Army Engi- should comment on Fort Belvoir
neer School. For each of Lis func- and the activitits stationed were.
tions, he has separate staffs, with Fig. 1 show. diagrammatically
the school and its staff being run the organization of Fort Belvoii
directly by 'Lhe Assistant Corn- and the position of the General
mandant. Staff. It should be noted that bot)i

My own responeibilities are those DCSPER and DCSLOG have a dual
that acci •ie to the Chief o* ' o Cen- function Pi general staif officers
ter Staff thioup- whl¶ch tf-, Com- YA_ mat. zgers ol community activi--
manding Gen r•il accompls •.es his ties and industrial activitiea. The
installation mitnaons. troop elements consist of ttiose

Now, e-cb ihatallation treats its activites which are commanded by
mansgern-,t problems in a differer,. the CCG of the Erineer Center and
manner. depending on the situatiou Fort Belvoir The tenantLA are those
obtaining and on the resources and activities of other commands wh!ch
Personnel currently avwdlable, In are stationed here and with which
this c-•-•retio•n, oL-V comments or. we have host-tenant support agree-
o recent iDepartment of Army study ments.
conducted on installation manage- Tabie I shg wa the personnel
ment -cre that, becauw- of the strength of B.-i $elvoir. Worthy
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Fig. 1

of particular note is that over 25% USAECFB and Commandant of the
of our daily working population is Engine&.r School. All of the stu-
made up of civilians while tenants dents and the staff and faculty of
make up Y4 of our strength. In the Engineer School are in the
addition, Y2 our military strength School Brigade. It should be noted
is in the Engineer School. All of also that there is a separate Officer
these factors have a definite rela- Candidate Regtmev't. All of our
tionship both as to requirements garrison troops are in the Engineer
for installation support. and the re- Center Brigade.
sources zvailable for support of re- We have a stockade at Fort Bel-
quirements. voir and a Special Processing De-

tachment which is a collecting
TABLE I point for deserters picked up in

Virginia and certain counties of
P'r8ONNEL •ITE_,NGTH West Virginia. While prisoners and

By Categories SPD personnel are a manpower re-
MiILITARY 00 source, they also generate addi-

w tional workload between prison
DEPENDENT (NO.IN chasers and the rcqirements forF HOEPENUSENT (NO. 50 numerous courts and boards. The

FAMILY HOUSING) 5,00 Troop Command, which is the main
By Activities troop resource of this installation,

iMiltary Civilian Is definitely a 'imited source. Gen-
erally, one engineer company is at

CENTER 1,800 1,700 Camp A. P. Hill in support of Engi-
SCHOOL 9,00 750 neer School activities, and, in addi-
TROOP COMMAND 1,800 - tion, a reinforced company supports
HOSPITAL 700 250 cadet Rummer training at USMA,
TENANTS 2.500 3,300 at West Point.

At one time Fort Eelvoir was an
Ats I mentioned earlier, the CG Engineer Center, but today we have

has the dual function of CG many tenants who have no rela-
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tionship to the Engineer Center. requirexpent for administrative
This has been caused by the low space, billets have been converted,
utilization of some of our temporary but this is inefficient from a space
buildings from trime to time, whith standpoint and it also overtaxes
made it convenient to station here utilities, partioularly telephone
organizatiors which should be or service.
which want L, be in the Washington To give an indication of our
area. While m,,qt of our tenants are funds, last year the final overall
from CDC, AM(,, and OCE, we do funding program comszted of about
have tenants from 1st Army, $42 million; this year, as of now,
CONARC, DA, the U. 8, Air Force, it is $38 million. This program
and Navy and recently we have covers the Engineer School, the
added an element of DA. As with Management School, the hospital,
other stations, we have the addi- base operations, and family hous-
tional mission of providing services ing. For base operations, including
for the military and retired per- the dependent schools, last year our
sonnel in the area. For us, this gets budget was $25.5 million; this year
to be quite a sizeable load, particu- it is about $22 million. Of the men-
larly in medical, commissary, and tioned funds, about 5.5% are re-
recreation support. For example, imbursable while the remainder are
our hospital has about 150,000 direct funds.
medicai records and - r 50% of Fig. I2 shows the staff organiza-
the commissary &tru, ', are off- tion e.i this Installatlon. My func-
post personael. Owr offic's' mesm tion ,.s Chief of Staff is to be the
has an off-p,-t membershin, t•hat principal coordinating agent of &id
makes up over 60% of t9-e total advisor to the CG; to direct and co-
memberslip, ordinate the staff; and *o transmit

As to the physical facilities of decisions of the CG to appropriate
Fort Belvoir, about Y2 of al! our staff officers for preparation of the
buildin.gs are of the temporary type. necessary ordwrs. This organization
They r e World War II mobilization is a modified directorate type with
bziidlngs and are primarily troop many functions delegated to per-
billets. Since today we have a large sonnel activities or directorates. In
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reality, Fort Belvoir is a group tioned earlier, DTR-COMMEL, the
of small buuinesses, each mznagedi Directorate of Communications
and administered In somewhat in- Electronics, which originally was
dependent fachion. Sorme of th~eir considered as part of the DCSLOG
worklozxdz are directly related to reanpmuibility and under h1s man..
activities at Fort Beivoir, while agement, has now been established
others are more concerned with the as a separate staff agency reporting
general military strength. depend- directly to the Chief of Staff.
ents, and retired in Wha area. They The DCSO0PS as a staff agency
are all interrelated and require gen- did have command function until
eral guidance rand coordination by a few months ago. All of the TO&E
the General Stsff. Ut should be units were under the operational
noted that, whtle the DCSPER and control of DOSOPS and, in addition,
DCSLOG have managerial control the summer camp for reserve units
of the actMiJes under their staff was under his control. With the
supervision, this does not prevent establishment of a troop command,
direct contact between the Chief of DC30PS became strictly a staff sec-
Staff or CG and these supervised tion.
activit!es. The Deputy Chiefs of As anx integral part of DCS;OM'PT
Staff o)ther than the Comptrc!~er we have both the F&AO and Data
have a 3sn~all planning and super- Processing, so that it has a dual
vising office with the supervised staff-operatizrial function.
activities acting, in effect, as ele- 'Up to now, I ha',., given a descrip-
mentas of the. Deputy Chiefs of Staff tion of Fort B.alvoir and covered
for delegated functions. We do have the functions of the staff in the
a DCSIN as a separate 3taft sec- operation c'- the installation. The
tion. The I(G, 10, and SJA are next logical 3ter is our method of
special staff sections reporting to Q~ctv ally al-ocating resources and
ýhc Chief of Staff. Ln accordance managing and controlling them. I
with directives frum higher head- will cover briefly our procedures on
quarters, we also have A Director of fands, inanpower, and troop sup-
Communications Electronics at germ- pi-c. In tae allocation of funds,
eral staff level. one thinks immediately of the

As mentioned earlier, the DCS- PBAC, the Program Budget Ad-
PER in itself is s'nal and super- visory Committee, The allocation
vises and rraziages the comnrunity o` f unas is quite serious to all the
activities. Non -appropriated fund a 2ti ty chiefs and is quite a proh-
activities include being custodian of 1em. for the Chief of Staff.
the Central Welfai'e F\4riJ, whii.h During the time I have been Chief
includes the golf con", es anid b~w!- of Staff, we have had a few formal
ing alley. The CPO acts as a mem- meetings of cur PBAC, but I have
her of staff for each of the supported found that I can accomplish much
tenant activities. r-ore by indfividual discussions with

The Office of the DCSLOG is the activity chiefs and the DCS-
small anco depends on the 8ubordi- COMPT.
nate directorates to carry out func- Last year, through indivi-Jual
tions norma-ijy at General Staff mieetin~gs with ai tiv y chiefs and

le~.Until recently we had a Di- assi~tance by the DCSCOMPT, we
rectorate of Housing, but it was w.?re able to allocate funrIs so that
ab-flished anti separate managers all activities had a program wit),
of family housing anil bachelor which, Yy slight additions at mid-
housing were established, As men- year, they' could- c aduct funct~ris
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fully although at a mnlnimurn level. handled by DCSPER by coordina.
This had not appeared practical tion with major activities and final
when the PBAC met as a unit ear- approval by the Chief of Staff.
lier in the year. Where military excesses were avail-

For our FY 69 budget, our orig- able in the past, the civilian au-
inal guidance was about the same thorization was modified according-
as for the FY 68 budget prior to ly.
any additions as a result of the The troop support has been
BER. Since by that point we had handled by DCSOPS, taking into
determined an allocation of our consideratki the mission require-
funds which appeared to be the menta of the troop units. Where re-
most equitable, I made a tentative quirements exceed effort av'ilable
budget guidance to the activities on and DCSOPS cannot get reductions
the same basis without any formal in requirements, the decision is sent
meeting of a PBAC. From a study to the CS or CG.
of the unfinanced requirements The method used for control and
there appeared to bel no reason to management of resources has been
change this guidance and the budget by weekly staff meetings, attended
was submitted accordingly. by a" Deputy Chiefs of Staff and

When the AOB was received, it attended once a month by selected
contained guidance from First other staff functions and com-
Army on proposed allocation, and manders. In addition, DCSPER and
this was followed pending a de- DCSLOG have weekly meetings
cision on certain questions which with the personnel of the activities
made the proposed allocations un- they manage. A second means of
workable for certain activities. In control is by a monthly report or
September, when further instruc- briefing on personnel status with
tions and clarification were received, particular emphasis recently on the
the PBAC met and a revised alloca- change of ceiling because of a re-
tion of funds was prepared and ap- duction directive by Congress. The
proved. DCSCOMPT prepares a monthly

The next resource I will consider report on cost data to show pro-
is manpower. Until recently mill- grammed and actual costs by per-
tary manpower waf nc problem as sonnel and other costs for each of
there were suflhcien-l personnel to the AMS codes in the 9000 program
fill all recognized requirements and and a projected year-end total cost.
excess personnel to apply against In the past, we have held a quar-
civilian shortages. At present our terly review and analysis only on
excess personnel has been elimi- an intermittent basis, since it was
nated and, in addition, there has felt that the CG and CS received
been a large cut under require- current data on a weekly basis and
ments. At present we are operating normally the quarterly review was
by detailing personnel to augment about six weeks after the end of
installation requirements, but to the quarter.
what extent thi.. can be done has Overtime is controlled by month-
not been fully exp!ored. ly allocations to activities and ap-

Our civiliZn manpower authoriza- proval vested in the Deputy Chiefs
tion has generalhy varied between of Staff with review by the Chief of
80 to 90% of r,,iirements and the Staff. This has resulted in a reduc-
major activities have been kept in tion in overtime and all requests are
the same proportion. This has been reviewed critically.
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In addition to shortages of funds among our civilian personnel, par.
and manpower, our problems stem ticularly in the lower grades. The
from a lack of modern facilities to job of recruiting personnel in gen-
support an increase in administra- erally difficult, since the Metro.
tive space requirements. Facilities politan Washington area seems to
built for troop billets do not con- have unlimited job opportunities.
vert economically to administrative Further, there is much greater op-
space. Utility costs rise, since office portunity for advancement in our
space requires cooling in summer tenant agencies, which generally
and extra heating in winter. In offer higher grades. Being so close
addition, troop units can be ex- to Washington, we are a perfect
pecVt d to accomplish much self-help, target for all types of visiting and
and do not require custodial sup- inspecting teams from Department
port. Traffic problems and increased of Army, Department of Defense,
requirements for parking areas are the Army Audit Agency, and, ofother results of the conversion of course, First Army and CONARC.
troop areas to administrative space. With the present shortage of travel

While our tenant requirements funds, our Inspections and visits
have continued to increase, there have multiplied.
has been a reduction in our re- We are organized on a modified
sources during the same time. Since directorate-type staff with many
the tenants and our headquarters General Staff functious delegated
report to different higher com- to the directorates and personnel
mands, there appears to be little activities. DCSPER and DCSLOG
coordination in planning for future act as manager of the community
requirements. Some of our tenants activities and Industrial activities,
are reimbursable, so that increased respectively. We allocate resources
requirements can be funded by in- by discussicn between activity
creased reimbursements, but many chiefs and CS rather than by formal
of our tenants, such as CDC, are PBAC meetings. We control and
not reimbursable and increased re- manage our functions by discussion
quirements must be satisfied from at weekly staff meetings, and
our normal budget. monthly reports on personnel and

In summary, Fort Belvoir has costs. Our greatest problem is a
about 22,000 personnel of whom continuous increase in tenant re-
1/4 are tenants and about Y4 are quirements while ouLr resources arecivilians. We have rapid turnover being reduced. 03
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Keeping in Mind the Welfare of

the Serviceman an! His Family

Brigadier General Leo E. Benade
Deputy Assistant Secretary of Defense

(Military Personnel Policy)

(Those who attend the Defense people chaired by Manpower could
Family Housing Management best study this problem.
Cwurie at the Army Management The family housing pnlicies of
School receive a concentrated ,curse the Department of Defense were ex-
of instruction in management. Due. amined in some depth by thib groip.
to the shortness of the course (one The requirements, assets, and pro-
week), the thrust of the curriculum gramming procedures of the De-
is toward the mechanics of man- partment of Defense and the Serv.
agement. My purpose in writing the ices were looked into. In addition
following article is to discuss briefly to ti'ese important areas of depart-
some recent Manpower/Personnel mental policy, the Study Group
efforts in the field of family housing, thought it advisable to comment on
so that, along with the administra- related matters that affected the
tive knowledge gained during the human aspects of family housing
coui ;e, the participants will per- policies. These areas included archi-
haps become a little more "pc'v7e tectural definitions of military famo-
conscious" and keep the welfare of ily housing as compared to civilian
the individual serviceman and his housing, the adequacy of basic
family comstantly in mind. Let me allowances for quarters to obtain
add that I am sure that attendarce family housing in the community,
at the course will benefit not only and staff relationships in the man-
the individual participant and the agement of family housing.
Defense Department, but our Y, v. This study was completed and a

icemen and servicewomen as well.) report submitted to the Deputy Sec-
retary of Defense in July, 1968. I

As many may be aware, in March should stress that the report con-
of 1968, *he Office of the Deputy tained only the views of Manpower,
Amistant. Secretary of Defense the Deputy Secretary of Defense

(Miiitary Personnel Policy) re- then directed that the study be co-

ceived the assignment, from the ordinated with ASD (I&L) with the

Deputy Secretary of Defense, to objective, ohbiouily, of examining

study housing requirements and the practicab.1ity of Mpnpower's
sir a recommendations fr.,vna a builder's

come up with family housing cri- standpoint - and of course -oordi-
teria desirable from a manpower nation was required with ASD
viewpoint. It was determined that (Comptroller) frcm a financing
ar, inter-Ser.ice group of pirsornnei standpoint.
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I would like to discuss, briefly, roughly divided into three cate-
the results of this study - what gories:
action has been taken and what ac- -Those which could be imple-
tion is _)ntemplateA. mented immediately;

First, vhat is it that Manpower -Those which we should dis-
and Personnel stated that they cuss further;
wanted ith regard to family hous- -And those that should be
ing? dropped, because they were imprac.

1. Consideration of housing tical at this time.
needs for all military personnel. With respect to the first cate.

2. Establishment of housing gory, on 24 January 1969 a joint
eligibility for personnel in grade memorandum signed by the Deputy
E-4 with six years' active serzice Assistant Secretary of Defense for
commitment (in other words, all Family Housing and myself was

career personnel). sent to the Service secretaries and
3. Increased net minimum floor the directors of the Defense agen-

space. cies. In that memorandum we stated
4. Military housing with an in- that, based ,n a joint review of the

creased number of bedrooms or report and its recommendations, it
equivalent, had been determined that the fol-

5. Elimination of housing ade- lowing changes will be adopted, and
quacy determination by the occu- will be reflect,ýd as soon as prac.
pant. ticable in DCD instructions and

6. One half hour allowable other guidance documents:
travel time, home to installation, in I. The stated objective of the
determining adequacy. Military Family Housing Program,

7. Simplified housing survey to assure that married career n,.ili-
procedures. tary members have adequate, eco-

(a) No survey of occupants nomical housing in which to shelter
of military-controlled housing. their families, will be expanded to

(b) Personnel sample tech- include all military households.
nique to determine off-post housing DOD policy, however, will continue
assets. to be directed toward providing

(c) Service-wide factor3 by housing for families of career mili-

grade for marital and dependency tary personnel.
rates. This means, of course, that while

8. Variable Basic Allowance DOD will concentrate its efforts on
for QuBirters. providing houzing for eligible per-

9, Staff policy and procedural sonnel, the existence and needs of

responsibility for housing assign- "ineligible" personnel are recog-

nents and eligibility matters. nized and that certain assets in the

That, briefly, is what the per- community will be charged against
sonnel peop!e warted --- all based these "ineligiules."

on the desire to improve living con- 2. Eligibility for military fam-

ditions for military families and ily quarters will be redefined to
I hinclude tnose service members insimplify housing administrative grade E-4 with less than four years'

procedures. service who have acquired a six-
Let's take a quick iook at what yervcom havendayear commitment.

has been d ne to translate these This is finally granting recogni-
"wants" inte a•ction or policy. tion to career personnel, irrespec-

Joint discussionre were held with tive of rank --- and admitting that
I&L, andthe - -dationswere personnel of this grade do get
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married and that the military has Housing Program. Thls office should
a re&ponsibility toward them. A function in accordance with policy
natural follow-on to this is, of guidelines established by the various
course, granting the authorization Assistant Secretaries of Defense In
for shipment of dependents and their functional area of responsi.
household goods and the payment bility."
of dislocation allowances. In the later implementation of

These item'is, requiring a change the centralized purpose-oriented
to the JTR, are a matter of sepa- concept of family housing manage-
rate action and are not tiedc dlrecty ment, its apl-cialized staff areas of
to eligibility for family quarters. the Manpower and Personnel Chiefs
This subject is, however, addressed at OSD and Service Departments
in the Hubbell pay plan in that E-4s level were, in fact, absorbed by the
with from 2 to 4 years' service and logisticians. At best, the Person-
having a six-year commitment, are nel Chiefs were relegated to a co-
recognized as career personnel. ordination role: this notwithstaud-

3. Service-wide marital factors ing the fact that they maintain a
will be used to determine gross fain- primary interest in assignment and
ily housing requirements, and utilization policies and In the live-
service-wide family composition ability criteria of iamily housing.
factors w.ll be used to determine It is true that there has been
the number of bedrooms required some consultation and consideration
at individual installations where the of Manpower's ideas in this area;
personnel mix is comparable to that for example, the DOD Instruction
of the service as a whole, which prescribea criteria for evalu-

After the issuance of the joint ating off-base housing and proce-
memorandum, discussions were held dures for programming military
between I&L and Manpower in an housing as well as the Instrdction
attempt to work out reasonable covering the assignment and utili-
compromises on the several recom- zation policies and procedures for
mendations in the second category. military quarters, were staffed

For one thing, Manpower recom- through Manpower. However,
mended that Personnel be consulted OASD(M&RA) representatives did
and its interests conaidered, to a not act ua l8y participste and were
much greater degree than at pres- not frequently consulted in the
ent, in programming aid managing deý'elopment of these DOD Instruc-
f.amily housing. This matter was tions; consequently, in the coordi-
one of our major concerns, nation process, Manpower represen-

As may be recalled, an advisory ta' yes were not alway3 able to give
panel of the Department of De- fuil consideration to each provision
fense, in on discussing Military of the Instructions. With respect to
Family Housing in a report dated determining the qualitative stand-
15 November 1061, stated: ar&d of military sousing, the Man-

"'hat the Secretary of Defer.se powor staff was not routinely con-
establish the Office of Deputy As- suited.
sistant Secretary of Defense (Fai, In discussing this matter with
ily Housing) within the Office of the I&L, it was agreed that Manpower
Assistant Secretary of Defense (hli- representatives should he consulted
stallations and Logistics) to pro- in all areas pertaining to family
vide closely integrated control, houminj, programming, construction
direction, and administration of the stardards, and management, and
Department of Defense Family that this should apply not only in
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OSD but in the military depart- a competent evaluator could deter-
ments as well. Various means of mine its.adequacy. The purpose of
assuring appropriate consultation this recommendation was to ensure
and participation were also dis- that all off-base units would be
cussed. It was agreed. for instance, rated uniformly and that inade-
that optimum results could be quate units would not be counted as
achieved if, In OASD(M&RA), assets(as is possibleunder the pres-
there were designated a single of- ent system, which requires that a
fice or representative who could be unit rated as satisfactory by the oc-
contacted by Family Housing when- cupant be counted as an asstt re-
ever joint consideration was neces- gardless of its actual condition).
sary or who could himself contact This position was based on the con-
Family Housing to ~aitiate discus- cept that his uniform identites a
sion or action on family housing man as military and that the miU-
maters. It was also agreed that tary should not be regarded as ac-
such an office could insure more cepting or condoning sub-standard
effective action if it organized a housing, especially for use by its
group or committee composed of personnCl.
members from each of the military After considerable discussion, we
departments to develop coordinated agreed that a "competent evalua-
Manpower/Personnel positions and tor" system would be impractical
views in family housing matters, at this time and acknowledged the

The Direntorate of Personnel Ac- necessity for recognizing personal
tivities and Facilities in my office preference in the selection of off-
will be designated the point of con- base housing (as provided by cur-
tact for the ASD(M&RA). rent procedures). Therefore, it was

It was also agreed that, hence- agreed that continuing the question-
forth, housing sirvey question- naire in its present format ih ap-
naires would not be filled out by propriate. However, we stressed
occupants of hiw;itary-controlled the need to eliminate sub-standard
housing. Previously, this recom- lhousing from off-base assets. It was
mzndation had not been accepted, agreed that this objective could best
but, upon reconsideration, it was be achicved by educating mil."ary
agreed that, since family composi- personnel to desire and seek better
.Ion is to be based on service-w;,Ie housing, but that such an educa-
factors (as covered in the joint tiojia! prog'ram wou!d by its nature
memorandum of 24 January) and be long-range. it was suggested,
information on housing preference however, that an immediate step in
could be obtained by telephone on a this direction could be achieved by
sample basis, it would not be neces-
sary to obtain questi:."..ires from requiring that monitors supervising
the occupants of m'!~ary-controlled the filling in of questionnaires ex-

housing. This change will be incor- plain that (1) the purpose of the
porated in the next revision of the survey is objective evaluation of
appropriate DOD Instruction. community support houL..ig, (2)

We recommended that the survey the respondent should state hunest
questionnaire be amended by delet- ly whether his housing is suitable,
ing the question on the adequacy ard (3) no respondent will be re-
(,f off-base housing and substituting quired to move or be penalized in
therefor questions which wculd an. way for his answer. ft was
clicit such infor'metion on the char- agreed that the next revision of the
aeteristics of the housing uznit that DOD Instruction would incorporate
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a requirement for such an explana- floor areas 6ud higher cost limits
tion by the monitor. for military housing as appropriate

In addctlon, with respect to eval- and as consistent with new private
uating off-bwse housing (and on- construction; this also would be
bas quarters), the study recom- based on consultation with MPP
mended use of a specified minimum and accomplished by Family Hous-
number of bedrooms and net floor ing.
area by grade. However, current The report recommended that in
minimum net floor areas are estab- expected occupancy factor be de-
lished by BOB and muot be used for veloped to determine the utilization
evaluating off-base housing. Al- of community asset: by local civil-
though current on-base construe- ians and military bachelors. We
tion provides housing substantially agreed that this recommendation is
above the minima, it was agreed asti~fed by present plans to revise
that DOD should establish as an survey procedures so that vacant
eventual goal the liberalization cf units which could reasonabiy be ex-
BOB minima; efforts to achieva this pected to be used by eviliars and
goal would be based on consultation military bachelors would not be
with MPP and be accomplished charged as potential family hous*
through the Family Housing work- ing assets.
ing relationship with BOB and In closing, I should point out thi,.
other government agencies. More- just about the only "want" of Man-
over, it was agreed that the next power that I haven't discussed is
revision of the DOD Instruction the lessening of commuting time
wouid (1) incorporate specified min- from one hour to 30 minutes in de-

imum net floor a rea s for officers terminin- the adequacy of quar teos.

(currently, only those for enlieted Let it 5iV Te to say that this matter
is under study, and we hope that it

men are specified), and (2) permit will eventually be resolved in favor
use of slightly greater areas in of the individual. However, since
evaluating housing occupied by it is a matter of interest to a con-
senior officers and senior enlisted gressional committee and the Bu-
men. It was also agreed th' at in the reau of the Budget, it cannot be
future "3D should seek greater resolved overnight. 0
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Approaches to Manpower
Management and the Developmental

Management Concept

Dr. Stephen J. Carroll, Jr.
Associate Professor

Department of Business Administr., 'on
University of Maryland

Mf anagement involves the man- to develop their potentia: abilities
age ment of various resources -- to the highest possible level. In ad-
men, money, materials, and ma- dition, it includes providing the op-
chines. It also involves the combin- portunity to grow and develop into
ing of thexe resources in such a way a better person. This. of course,
that the value of the output is sub- provides a benefit to everyone. It
stantially greater than the separate provides a benefit to each organiza-
values of the inputs. In this articki, tional member, because when he is
I am going to compare some differ- utilizing his abilities to the litmost,
ent approaches to the management he is maximizing his self-esteem
of one of these resources - man- and the satisfaction which comes
power, manpower management from operating at one's full r-pa-
being my field of specialization, city. It also generally enables an

organizational niember to maximize
The Developmental the atandard of living for himself

Management Concept and his family, since those who con-
tribute more usually earn more. In

Todayn we have in the literature addition, it providea a benefit to the
an increasing emphais on the con- organization, because when all or-
cept of what . call developmental ganizat.onal members are operating
management. Under thia concept up to the limit of their abilities and
one of management's primary orF their potentialities are being devel-
ganizatioual objectives ought to be oped, the organization is obtain!ng
the full development of all organi- the maximum use of its human re-
zational members. By full develop- sources. If the organization is wnak-
mcnt of ill organizational members, -ng less than full use of its human
we mean providing the opportunity resources, it is wasting its assets.
for organizationa, mem-,bers to uti- The problem ij that in most or-
lize whatever abilities they have and ganizations everybody is quitc
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concerned about using money, ma- days, he started off at the bcttom
terials, and machinery to their full- as an ordinary worker but then rose
est extent. However, because the rapidly through the ranks until he
human assets are not carried on the ultimately became chief engineer at
accounting books at a certain value, Midvale Steel and, later, consultant
nobody is concerned when they are to industry. Taylor was initially in-
not fully utilized. duced to study management by a

Now, what I am going to do, is paper called "The Engineer as an
to evaluate three basic approaches Economist" that he heard read at
to management which are in cur- a meeting by Henry Towne, then
rent use in terms of this develop- president of Yale and Towne. He
mental management concept. I will, started to devote a lot of thought
of course, also talk about some to the subject and conducted e. ,neri-
other criteria for evaluating these ments at Midvale Steel. He t. en
three managerial approaches, and, wrote up his ideas and the results
in addition, I will make some com- of his studies in various papers and
ments about 3ome constraints on books. Frederick Taylor's first book
management's ability to use these was Principles of Shop Manage.
approaches. I hope by doing this ment, written in 1904; his second,
to accoinplish a number of things. Principles of Scienstifw Manage-
First, I want to give another per- ment, written in 1911. Other con-
specttw: hesides that of efficiency in temporaries of Taylor also ex-
evaluating alterrnative managerial pressed their ideas in books. Henry
approaches to the management of Gantt wTote Work, Wages and Prof-
manpower. In addition, this article its in 1910, and Frank Gilbreth
should furnish those who are new wrote his first book, Bricklaying
to the formal study of management System, in 1909.
with some basic knowledge about Now, of course, these writers did
the alternative approaches to man- differ to a certain extent in what
power management and also some they had to say, but there ware cer-
appreciation of the evolving nature tainly many common ideas among
of management thought. them. These ideas, although they

may seem quite simple now never-
The Sclentific Maagement theless had a very significant im-

Approach pact on managerial practices not
only in this country but all around

First let me discuss the scientific the world. For .xample, in Russia
management approach to the man- Lenin sr.ized upon the system of
agenaent of manpower. Thc tien- "Taylorism," as it was called there,
tific management apic roach to or- and decided that it would be the
ganizatdon is commonly associated system that would be used to trans-
with Frederick Tiyfor and his con- form Russia into a modern indus-
temporary scientific management trial state. The writings of Taylor
pioneers, Henry Gantt, Harrington and Gantt were widely distributed
Emerson, and Frrnk and Lillian nRsi.Watewr h-

Gflbreth. The best known of these in Russia. What, then, were 41gel

is Frederick Taylor, who is usually ideas of the scientific management
referred to as the father of scien pioneers ?
tific manage~dent He was a man 14, nag'nt wU," iieffiriei.
who grew up in the Philadelphia These writers said that manage-
area. He !eft college before obtain- ment at the time wat very ineffi-
ing his degree and took a job in in- cient. They believed that many
duwtry. As was the custom in thoii firms survived only because they
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possessed special patents or loca- There should be increased em-
tions which gave them an advan- phasis on planning. The scientific
tage, or because their competitors management writers felt that care-
were equally inefficient. They be- ful planning was the essence of
lieved that the relative wealth and management and was essential to
prosperity the tiation enjoyed was its efficiency. They strongly em-
due to an abundance of natural re- phasized careful scheduling of not
sources in the country rather than only machinery and equipment but
to the efficiency of the industrial of production lines and of raw ma-
sector of the economy. terial inpute as well. As before,

The standard method should be they also developed the tools to in-
used. They believed that the best sure that this objective could be
way to carry out any task should realized. Henry Gantt, for example,
be discovered through scientific developed the Gantt chart which is
analysis and experimentation and widely used for planning even to-
that everybody should then be day.
forced to do it that way. Therefore, Workers should be motivated
the task was to be contro!led by with incentive wages. Taylor be-
management rather than by the lieved ft improper that workers who
worker, as was the case at that produced more should not get high-
time. They also developed motion er wages. He and the other scien-
and task study methods. tific management pioneers strongly

Standard times should be used. believed in the efficacy of incentive
They believed that an allowed time wage systems and developed sev-
should be established for each task, eral different types of incentive
and that this allowed time shoeld wage plans. Actually, their incen-
be the result of scientific analysis. tive wage plans were such that they
These standard times then would provided a high degree of incentive
enable managemient to more cffec- to accept, or go along with, the
tiveiy evaluate employee perform- system. Both the Taylor and the
ance, and also would enable man- Gantt plans provided a very high
agement to do a better job of plan- incentive to accomplish the task in
ning. In addition, they developed the standard time wbich was neces-
the timing methods necessary to sary if production schedules were
obtain the standard times. to be achieved. It is, of course,

Therc should be careful matching necessary for production schedules
of man and job. Taylor emphasized to be met if overall coordination of
the importance of having a first various production lines is to be

class man on er.ch job. A first class achieved.
manwass a maon ewchob had thfigt cAs mentioned previously, these
man was a man who had the right scientific management ideas were
combination of abilities and apti- accepted fairly quickly by industry
tudes for a particular task. both in this country and abroad.

All jobs should &#' specialized, One important reason for this ac-
Taylor not only believed in each ceptance was probably the fact that
worker performning a small or spe- Taylor and his contemporaries dem-
cialized task but believed managers onstrated the efficacy of these
should be specialized as well. For methods. For example, Taylor, -n
example, i.nder Taylor's functional his famous shove!ing experiment,
foremanship. each worker would be was able to reduce the number of
supervied hv eight different spe- shovelers needed in his plant from
cialized foremen. between 400 and 600 to 140 a day
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and was also able to halve the cost the job was implemented. They
of shoveling material. He did this developed both psychological tests
by determining through research and rating methods of various
the proper shovel size and by teach- kinds. After the war, several of
ing his shovelers methods of shovel- these psychologists formed the
ing which required lower expendi- Scott Company, the first psycholog-
tures of energy. In another example ical consulting firm, and these war-
of the application of his approach time assessment devices were im-
he was able to increase the average proved and intr6duced in industry.
amount of pig iron handled by a During World War II, other indus-
worker from 123,• to 471/2 tons a trial psychologists continued their
day. Gilbreth was able to achieve work in the military. The pilot
average production levels of 2,500 selection program is worthy of
bricks a day from his bricklayers, special note in this regard, as is
which is a figure rarely, if ever, the work dus.0 on rating. For ex-
achieved today. Furthermore, a ample. the critical incident rating
study in 1917 by one researcher in- method and the forced choice rating
dicated that plants adopting the method both came from military-
scientific management approach sponsored research.
significantly increased their produc- What is the scientific manage-
tivity. ment approach, then? Well, es-

Now, most of the early research sentially, it involves designing the
in the scientific management ap- best organizational system you can
proach was conducted by industrial (by rational and experimental
engineers. The industrial psycholo- means) and then fitting people to
gists also made many contributions it. It also involves actually coercing
to scientific management, especially people to go along with the system
in the area of determining worker once they become a member of the
suitability for the work. These organization. There is emphasis on
contributions of the industrial rules, regulations, standard meth-
psychologists to scientific man- ols, standazd procedures, etc. The
agement started in the military, fields of industrial engineering and
When World War I broke out, the industrial psychology have made
American Psychological Associa- many contributions to this ap-
tion was having a meeting. They proach.
offered their services to the govern- This approach to management
ment immediately and their offer generally has a concept of man
was accepted by the Army, as I which says that people must be con-
understand it, mainly because of trolled, as they are not too trust,
the experience of the British mili- worthy and responsible. They don't
tary forces, who had misused much like to work very much and will
of their country's manpower in the goof off and look after their own
first few years of the war. Two interests whenever they can. Most
committees were eqtablished: the organizations manage manpower
Committee on the Psychological this way. The mass production in-
Examination of Recruits and the dustry, such as the auto industry,
Committee on the Classification of is a good examnple of tlie approach.
Personnel. These committees of Althougn the scientific nonagement
psychologists working for the Army approach is effective pioduction-
developed thez first practical assess- wise, by tte "development manage-
ment devices for insuring that Tay- ment" concept it provides little op.
lor's principle of the right man for portunities for human development
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and growth. There is not too much the illuminatico level, whether up
utilization of brainpower. Decisions or down, had a positive effect on
and methods are programmed by productivity. The conclusion was
the system. There is little, if any, that the experimental group of
steady progression and develop- workers was responding to char-
ment of skills and abilities. Fur- acteristics of the experimental con-
thermore, the opportunities to grow dition rather than to the changt; in
and develop ss a better person are physical working conditions them-
quite limited, since such personal selves,
growth and development requires L A number of different research
flow of pertinent information about studies were carried out by the
oneself and one's performance from Harvard group under the direction
others around him. Tnformation of Elton Mayo between the years
about one's performance must be. 1927 and 1932. Among these studies
limited if one's performance is in was th-ý relay assembly group study.
itself very limited. In addition, In tihis study, a group of six female
under this system, as some scholars workerr were put aside in a special
have pointed out, there is a terden- room where they were to assemble
cy for a person to become exces- telephone relays dnder varying Job
sively procedure-oriented, often to conditions. A cqreful count of each
such a degree that the goal of the assembler's productivity was kept
organization is forgotten and the by having each assembler drop the
procedures or methods become ends completed relay down a chute when
in themselves. We then get organi- it was completed. The dropped re-
zation members characterized by lay then activated a mechanism
defensiveness or suspiciousness and which punched a hole in a moving
lack of originality and vision. Such tape. Productivity was easily meas-
traits are hardly indicative if emo- ured by counting the number of
tional growth and maturity. holes punched.

The results obtained in the relay
The Human Relations Approach assembly room were similar to

thase obtained in the illumination
proach to organization came Initi- experiments. Productivity general-
allyfroah to oganathornae studie. ly rose throughout the study peviod
ally from the Hawthorne studies. in response to positive and negative
These studirs were initiated at the changes in working conditions, e. g.,
Hawthorne plant of the Western number of rest periods, length of
Electric company in 1927 by the working day, and provision of

newly-established Division of In- lunches by the companies. The fnd-

dustrial Research of the Harvard lnhsb h opne.Tead
Gaduatel Resrchl of Busines. THir ings of this study were interpreted
Graduate School of Business. This by mnny as indicating that pay-
was their first job. They were chological and sociological factors
initially called in becaud of some have a more significant influence on
puzzling results obtained by the worker productivity than changes
Western Electric Company's own in the physical working conditions.
industrial eý.,bneers.

In an experiment carried out ac- Specifically, the studies indicated

cording to scientific management to many that supervisory climate
principles, the level of illumination and group variables were especially
was varied for a group of workers important in determining the level
for which a typical work output of (,utpUwt. Another study conducted
level had been established. It was at the Hawthorne plant, the bank
found that any perceived change in wiring room study, also seemed to
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demonstrate the importance of Research demonstrated that
group factors in employee behavior, changes in the allocation of tasks

These studies stimulated the in- can significantly influence perform-
terest of behavioral scientists in ance. For example, rotating jobs
industrial problems. During World has increased production; changing
War II, many behavioral scientists jobs has had positive effects in
went to work in industry and in the some companies. Asigrning a whole
military services. For example job to a team instead of assigning
studies of worker motivation were specific tasks to individuals resuited
carried out in the aircraft industry in very substantial increases in
in California by Elton Mayo, of productivity in a textile mill and in
Harvard, who had -onducted the the British coal mining industry.
Hawthorne studies. After the war, In addition, other research has
this research continued again, much zhown that giving employees a
of it supported by the military. The right to participate in decisions
Navy, for example, spent a great which may affect them can reduce
deal of money on leadership studies. resistance to change and produce
The Air Force supported probably more favorable organizational atti-
thousands of studies fccusing on tudes.
the small group. In additicn, it Research in on-going organiza-
supported many studies of super- tions has also indicated that many
visory effectiveness, organizations which did not follow

From all of these studies came any principles of scientific man-
new knowledge, which was quite agement were often very effective.
relevant to the management of hu- For example, Harvard has studied
man beings. Much of this research a paper company which was very
was directed a identifying the successful. This company had no
causes of employe, satisfaction and job descriptions, no job titles, no
"2i satisfaction. Other research fo- well defined areas of Job activity
cused on the effects of worker satis- or responsibility, no organizational
faction and dissatisfaction. Behav- chart, no formal training program.
ioral research also demonstrated Yet, as I indicated before, it is very
fairly conclusively that changes in successful.
the work environment or man- Some behavioral research has
ageriai environment can produce also indicated that there is much
quite significant changes in em- w&ste of human resources in organ-

ployee performance. For example, ization. Certainly the published
World War II tesa scores of Army

a numbner of studies show that thenatue o thesuprviion eceved recruits from differt:-+ occupat:ional
nature of the supervision received fields point out that many hundreds
can have a signideant effect on pro- of thousands of employees in rather
ductivity. Studies ý,f an oil company low level jobs have extremely high
ara an insurance company found levels of mental abilities which are
that, as supervisors were trans- not being utilized in the jobs they
ferr.ed from one unit to another, have.
productivity rose and fell with the All of this research seemed to
change in supervision. In a corn- indicate, to many, that managers in
p.,ny in Baltimore, worker produc- designing and maintaining organi-
tivity in one department increased zatiuns should keep in mind the
250- over a two-year period when needs of individuals for a sense of
the only change made was a change accomplishment, for opportunities
in the supervisor. to interact and socialize on the job,
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and for an opportunity to partici- worker productivity, few companies
pate in running the organization, have changed entirely from a scien-
It also seemed to indicate that man- tific management approach to a
agers Phould provide a maximum human relationp approach in man-
amount of information to all organ- aging manpower. I am aware of
izational members so that they can two companies that did, but they do
better :.entify with the organiza- not seem to have improved their
tion and its problems and so they performance very much.
can make more Intelligent contribu- From the developmental manage-
tions to ii. In addition, employees ment concept, the human relations
should be supervised in accordance approach seems s u per io r to the
with their individual needs. Thl5!, in scientific management approach,
turn, would require some kir.d of since the work is more challenging,
special training like sensiti ity being more complex. There also are
training to make managers more more opportunities for innovation
sensitive to the Jlfferences in moti- and the use of brain power without
vation among their men. any standard methods being re-

In essence, then, the human rela- quired, and there is opportunity for
tions approach involves designing participation in decision-making.
and maintaining organizations in However, even though jobs may be
such a way that the structure and more complex, they may not utilize
work systems used are congruent the aoilities a person has. In addi-
with the needs and abilities of peo- tion, with a great deal of freedom
pie rather than making people ad- and reduced supervisory control, in-
just to the organization as is done dividuaO organizational members or
under the scientific management work groups may spend their t'ne
approach. on activities which, although con-

In addition, the human relations tributing to the satisfaction and the
approach seems to rest on the idea personal interests of the individual
that people are trustworthy, de- organizational member, do little in
pendable, and responsible when the way of actual personal growth
their needs are met; that they like and development.
work and take pleasure in it. While
this is undoubtedly true of many The Management-by-Objectives
people, one wonders what propor- Approach
tion of the total population falls Use of the "management-by-
into this category. In addition, the U
human relations approach seems to objectives" approach in industry
de-emphasize the importance of dif- h as been growing year by year ever
ferences among people with respect since Peter Drucker ani Dougas
to basic aptitudes and abilities. McGregor first publicized this ap-
There seems to be insufficient recog- proach in the early 1950's. Among
nition of the fact that, although the firms using some variant of this
many members of lower level jobs approach are General Motors, Gen-
have high abilities and potential, eral Electric. Westinghouse, Gen-manv hih abes and pote eral Mills, United Air Lines, Black

"y other members have quite and Decker. State Farm Insurance.
limited capacities. B. F. Goodrich, and Purex. What

While research has demonstrated does this approach consist of? Well,
that certain aspects of the human this is quite a simpc approach to
relations approach, such as job en- the managing of manpower as com-
largement and 3ensitivity training, pared to the two approaches I men-
can have a positive influence on tioned beforc. In addition, so far,
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it has been used primarily at the sure that a man's work activities
managerial level rather than with actually help the organization to
rank and file workers. When we achieve its objectives. As is well
look at the approach, however, we known, in many organizations peo-
shall see that the approach certain- ple spend most of their time in
ly could be used for many lower passing papers to each other, which
level personnel as well as managers. doesn't accomplish anything.

What is management by objec- For the most part, the objectives
tives? Although there is acme dis- approach has been implemented on
agreement about the specific ways the basis of Its apparent practicali-
of using the MBO approach and ty. There has been only limited
some disagreement about its pur- research on its effects. One study
poses, most authorities on this sub- on its effectiveness was conducted
ject would agree that this approach at Purex. This study showed that,
involves: the establishment and after the program was initiated, a
communication of oeganizational productivity decrease of 4,% a
goals, the setting of individual ob- month was halted and productivity
jectives or targets congruent with rose by 3% a month. The study
such organizational goals, and the also indicated that this approach
periodic and final review of per- made the task of rating easier, im-
formance as it relates to these On- proved problem indentification, and
jectives or targets. Theme would improved communications. Another
also be agreement on the funds.- study of an MBO program at GE
mental prerequisites for its effec- indicated improved use of abilities
tive use. These would be- and experiences, greater under-

(a) effective goal-setting and standing be-tveen boss and subordi-
planning by top levels of the man- nates, greater help from superior
agerial hierarchy; (b) organiza- managers, and increased acceptance
tional commitment to this approach; of new ideas by superiors. A study
(c) mutual goal-setting; (d) fre- at a company in Baltimore by Tosi
quent performance review; (e) and Carroll of an MBO program
f-eedom in developing means to indicated the program increased
achieve objectives, understanding of performance ex-

Not 9ll organizations with a pro- pectations, improved planning, and
gram with these characteristics call increased the amount of communi-
it an MBO program. Some programs cation that took place. The Carroll
are referred to as management by and Tosi study also indicated that
results, goals management, work the effectiveness of the MBO ap-
planning and review, goals and con- proach varies from one superior-
trols, etc. All thý - programs arc subordinate pair to another, de-
generally similar in spite of the pending upon how individual man-
differences in terminology used. agers use this system. Of course,

The reasons for using •tn objec- the use of the objectives approach
tives approach vary from person to is congruent with some basic be-
person and one company to another. havioral science research shewing
Some companies stress its value as that the &etting and accomnplish-
a more objective pe'rormance ap- mnt of goals can in itself raise
praisal systerm. Under this al.- motivational levels.
proach, a man is evaluited on the From a developmental point of
basis of what he doea rather than view, the management-by-objectives
his personality, Under the objec- system seems much superior to the
tives appropch you can also make other approaches discussed. For one
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thing, under this approach, the in- objectives approach seems to be
dividual has frequent discussions that man is capable of responsibility
or review sessions with his superior and action conducive to the achieve-
and, of course, during this time may ment of the organization's goal but
receive the feedback necessary to also that he is capablt of misdirect-
improve himself. Since, under this ed effort, procrastination, and less
approach, work objectives instead than perfect perceptions of what he
of personality are discussed, it is is supposed to do. It aloo assumes
easier for the superior to make there are wide differences in nat-
some critical comments. In addi- ural abilities and in learring abili-
tion, if self-improvement goals are ties among people and that these
established along with performance should be, therefore, performance
goals, then the subordinate should expectations and must vary as well.
be showing some constant improve-
ment in his abilities and knowledge. Summary
Furthermore, the MBO system is
flexible and can be used to take ad- In general, then, our discussion
vantage of any special talents or
abilities a man may have. If you all three approaches to the man-
know a subordinate has a particular aging of manpower can be. effective,
strong point, you can set an objec- given the criterion of increasing
tive so as to draw upon that unique prodiactivity. However, when given
knowledge or ability. Or, on the the criteria of individual growth
other hand, if a subordinate has a and development, the human rela-
particulpr weah point that can be tions approach seems superior to
improved through experience, the the scientific management approach
objectives system can be used to and the management-by-objectives
provide the right kind of experience, approach seems to be the best of
In addition, for higher motivation, all.
objectives can be set so as to be Now, this is not to say, of course,
congruent with the individual's cur- that the scientific management sp-
rent interests and personality. proach is not worthwhile. It is sim-

The management - by - objectives ply not as effective as the other
approach seems to me to provide approach in achieving the objective
the possivility of a good synthesis of utilizing and developing human
between the emphasis on the task resources to the fullest extent possi-
and the interests of the organiza- ble. By other organizational ob-
tion under the scientific manage- jentives, the scientific management
ment approach and the emphasis on approach is obviously superior in
the needs and interests of the in- many situationc.. For example, the
dividual as under the human rela- scientific management approach as-
tions approach. The interests of s�ires better predictability of per-
the organization are advanced forrance levels and, with this, bet-
through the fact that individual ob- ter planning and scheduling. In the
jectiveR must contribute to organi- mass production industries, for ex-
zational objectives and individual ample, such scheduling and coordi-
interests are met when such objec- nation is absolutely essential to
tives established for an individual achievc efficiency and to prevent
are set so that they simultan.,ousiy absoiutt- chaos. It also is obvious
contribute to the dvelopment and that opportunities for job enlarge-
satisfaction of the individual. ment and for setting variable job

The concept )f man under the goals for a particular position vary
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from one organization to another. and this, in turn, may impose
The product that a firm makeb, for various constraints on alternative
example, often means that a par- approaches to organization and
ticular technology is m.•rdatory management system design. 0
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Good Community Relations-
A Vital Army Goal

Colonel Robert W. Leonard
Chief, Community Relations Division

Office, Chief of Information
Department of the Army

Although my topic is community the American people acting through
relations, this aspect of the Army's their representatives in Congress.
Informnation Program cannot be It is the people who determine the
isolated from two other major areas shape of their natsonal defense. The
-- public information, which relates American people have a right to
to those actions pertaining to the know what the Army is doing,
media of mass communications and whether it is worthy of their trust,
command information, and relations whether it is capable of carrying
with our internal Army audience. I out its national security missions,
will discuss each of these areas as and how it is spending the tax dol-
each impacts and interacts on the lars allocated to it. The people have
whole with the common goal of a right to know, and the soldier has
developing public understanding a duty to report.
and appreciation of the Army. In connection with our duty to

Those concerned with manage- report, we as managers should con-
ment at the post, camp, and station sider the information implications
level should recognize that the in- of our actions, policies, and pro-
formation effort is most effective grams. The Department of Army
at that level. Here lie the greatest summary sheet, the vehicle for rec-
opportunities for positive results, ommending decisions, contains a
and, conversely, here is where the reminder which the action officer
problems can develop and swell in must check if the recommenaation
magnitude. This is not to imply has any information implications.
that Department of Army does not This positive consideration of the
have its share of information prob- problem attests to the importance
lems. A cursory glance at the front that Department of Army places on
page of the morning newspaper will the public relations aspects of a
hear out this statement. But we given action.
-should recognize that a great manyi.•us no at he atioal lvel Release of information to news
issues now at the national level
originated at a command or in- media our public information
stalation. progranr is a two-way street,

We all realize that the Army is The installation initiates informa-
ia publie organization. supported by tion by issuing new3 releases and
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announcements about people, equip- Atother consideration in releas-
ment, and new policies and pro- ing information that should always
grams to local radio and television be in the forefront of our thinking
stations and newppapers. Our own is the distribution the particular
internal information organs such story will receive. Local newspapers
as the post newspapers are also re- ire affiliated with the major press
cipients. Ynstallations also respond associations, and local television
to the media by answering press stations are part of a national n4tA.
queries and setting up interviews work. The story that originates at
on a given subject with post officials your installation may hit the front
when so requested by the media. pagen all over the nation. A great

Whenever we release information, many sheep die in a remote valley
we must consider the problem of in Utah, and the story quickly en-
communication--what we are going ters the mainstream of interna-
to say and how we will say it. Peo- tional news. Soldiers publish an
ple hear things in different ways; underground newspaper at a south-
often they read things in different ern post, and the world hears about
ways. Thus, we should recognize it. This age of rapid communica-
that information is always subject tione means that any one of us can
to possible misinterpretation. We be a source of news of interest to
hale all heard insLances of officials people far beyond the confines of
being misquoted. They might have our post. We can't avoid it; we
been misquoted but they may just must learn to accept it and conduct
as well have been misunderstood. our public information matters in
Whatever the problem, the informa- such a way that we are discharging
tion did not get out as intended, our responsibility of reporting to
Last year the State Department the American people.
held a prest briefing on the Pueblo How do we learn to live with the
incident. Two of the reporters pres- press? We must rememler that
ent wrote diametricaliy olppositestories about a key element of the they are people who are doing a jcband making a living in this field.
story. A Washington newspaper reý If reporters don't obtain the infor-
ported that the United States onceordeed te Pebloto itrue ino mat ion from us, they'll get the story
ordered the Pueblo to intrude into from somebody else, especially if its
North Korean waters. A Philadel- controversial. Their livelihood de-
ph'a paper stated that the Pueblo pends on it. See the press, get to
was told to shun those waters, know them, and develop the mutual
These differing interpretations orJg- confidence and trust that is the key
inated from the same press briefing to understanding. Be impartial with
1, the same State Department all reporters; don't play favorites.
spokesman. It is interesting to note Giving the friendly reporter a news
that the Washington new paper break while drying up information
printed a correction the next day. sources for those who once gave

This example demonstrates that you unfavorable coverage, oan only
('3115C difficulties.

information may lie factual and ac- the r O

curate but ia also subject to mis- When you see the press, you art
in an interview qituation. The

interpretation. It is incumbent on ground rules for a press interview
us to d,, everything we can to make should 1,( established at the iutst
certain that the information we re- so t hat voa and the reporter know
lease is as clear and understandable tOwe rulcs of the game. There are
ot th( layman as we can make it. frtur set.4 of circumstances in which

I 841 !;(4)1) (OtMINITY RIEi.ATI*N'6.--A %ITAI. ARMY ý;()A,



press interviews are conducted or be. If your installation doesn't have
information is released: an information officer, appoint one

1. For direct attribution. The with a suitable background on an
printed article is tied to you direct- additional-duty basis if need be. As
ly by name and title and you may a manager, give him access to you
be quoted directly. so that he can perform his function

2. Indirect attribution. The of advising you of the public rela-
story is attributed to a non-specific tions implications of programs and
source such as an Army official, a policies. It will pay dividends in in-
Pentagon spokesman, or Fort Hood creased public understanding.
sources. You are not connected with How should one tret bad stories
the story by name and title.

3. For background. The re- that will invariably crop up at any
porter uses the information you installation? The Army follow3 the

provide as if it were the product of principle of full disclosure with
his own research. There is no direct minimum dclay. Following this
or indirect attribution, principle, we get all the facts on the

4. Off the record. The infor- story out as soon as possible. The

mation the press receives under this article may be a one-day wonder, a
rule is not for publication in any complete recitation of the facts in
form. Most reporters dislike this the newspaper on one day and then

be necessary the story dies. Should we attemptlimitation, but it may bencsay
to go off the record with a trurde to withhold embarrassing informa-
reporter so that he can put releas- tion, the good reporter will dig it

able information in the proper con- out and have another story, What
text and not draw false conclusions. has been a simple problem at the be-
It also helps newsmen to under- ginning grows into a cause celebre
stand future policies and programs. which puts the Army in an unfavor-
Working members of the press and able light far beyond that which the

people at the management level in facts of the case merit.
the media are invited to classified A young artillery battery com-
seminars at the Army War College. mander, unhappy over the lack of
These national strategy seminars teamwork in his unit, took drastic
permit participating journalists to measures to induce his troops tounderstand stories p ertaining to work as a team. He tied them to-strategy and to place them in the gether with ropes, and they per-proper frame of referelce. The int formed their functions much likeformation they receive at the semi- horses in harness. An enterprising

nar is -ff the record, and none have reporter dug out the story and
ever violated the ground rule. queried on the facts in the case,

As managers in our dealings with wanting official corroboration be-
the press, we should specify the fore going into print. The battery
ground rules at the beginning of a commander was relieved, but thegrcummandldid nothwantgthiingnffr-
press interview Nobody's feelings command did not want this infor-
will be injured when the story ap- mation released. However, discus-
pears in print. If you have an in- sion resolved the problem, and this
formation officer, have him present. fact was included in the query re-
He can monitor and insure that spofnls. The story was a dead issue
your words are understood as you after the initial appearance. You
intended, because many times we can well imagine that it could have
believe we are communicating a generated another story if reporters
given set of facts when we may not lcarned loter about the relief and
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rehashed the previous story to go and programs ii the prerogative of
with this one new fact. that headquartors. Certain infor-

Full exposure with minmum de- mation may carry the requirement
lay does have certain limittions, to coordinate with a higher head-
We have a requirenimnt to protect quarters before release even though
clasified military information so it originates on your installation.
security must always be uppermost Releases on certain field training
in our mind. We must make certain exercises are an example of those
that the classification is bona MIde requiring such ccordination. Your
and not a cover-up for embarrassing information officer should be aware
situations. The new Freedom of In- of these.
formation Act passed by the 89th
Congress permits court action to Finally, but not the least in our
force release of information falling considerations, is the matter of ac-
within its purview. You should read curacy. We must be factually cor-
the act and be familiar with its pro_ rect; we cannot afford to allow any-
visions. An author has sued to thing to be rushed into print that
force release of classified World has not been carefully checked. The
War 1I documents pertaining to op- post and the Army are embarrassed
eration Keelhaul. if inaccuracies are discovered in a

Another limitation ia propriety story after publication, In all in-
and good taste. Information in nocence, the information may have
medical or personnel records is not put out as factual, but the facts
releasable in most cases without may have been cvertaken by new
meeting certain conditions which developments. So it appears as
protect the right of individual pri- though the Army were not truthful
vacy. or candid. By not checking and co-

Policy is a prime consideration, ordinating, we may contribute to
as is level of release. Information the credibility gap, a phrase which
must be consistent with the stated is so popular today.
policy of the Department of Defense Several years ago, a school child
policy Din Germany found what appearedand Department of the Army as t eahn rnd.Wieh a
specified in regulations and direc- to be a hand grenade, While he was
tives. For example, we do not re- playing with it in a crowded school
lease the names and addresses of ysrd, the device exploded, injuring
casrualties until the ext of kin have a number of children. Experts
been notified. Without first having checked the fragments to determinebeen offcially notified within the the make, nature, and source of the

established procedures which have grenade in order to avoid other
been developed to handle this sym- such incidents. The first story re-
pathetically, too many anguished leased stated that the device wasnot of United States nianu.Cacture,
parents have read in the newspaper no hand rtades wereamare
that their son has been killed or wt that type o e rer
injuredwith that type of metal. FurtherLevel of release means only that investigation determined that the.you disouss yrels mans b nly wth-t device was an American-made
you discuss your own business with launcher grenade. A subsequent re-
out striying into fields that logical- lease corrected the story in such a
ly are the responsibility of a parent way that it did not appear the
higher headquarters. As an instal- Uni-ed States was attempting to
latiort commander. you can release escape responsibility. The first re-
stories about Fort Jackson, but in- I-que was an honest mistake but a
formation h),out Third Army plpis mistake nonetheless.
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Our principle of full lioclosure oik. installation. Our Command In-
with minimum de',ay appears con- formation Program concerns itself
tradictory in view of the require- 1,ith this internal audience.
ment for undeviating accuracy. To
minimize delay is a responsibility
we all must shoulder. There is a Information Program are listed inwe. all81 must shooler Ther isaia
very human tendency to put press kR 360-81. Many tools are avail-

queries on the bottom of the pile of P-ble to the commander to support

action papers, especially if tF3 these objectives. There are approx-

query poses questions we would imately 370 authorized Army news-

prefer not to answer. Give thcse papers which range in size from the

queries your earl- consideration. theater-wide Stars and Stripes, Eu-

Press deadlines are inflexible by the rope to post newspapers. They can
very nature of mechanical require- be mimeographed, multiltthed, or
ments to print a newspaper or the produced by offset and letterpress.
allocation of time for news pro- Some Armed Forces radio and tele-
grams. Reporters must meet these vision service outlets are available
deadlines if their stories are to be in the United States, but their ma-

timely. If they do not receive an jor value is overseas where a com-

answer to their queries, they will mander has access to these media

write the story on the basis of avail- to explain policies and programs.

able information. The reporter's American Forces Network, Europe,
source may have provided untrue has an important side benefit to the

or half-true information, but he will community relations program, as

not know the facts unless you pro- millions of Europeans listen in on

vide them. At the very least, the the programming.
Army's side of the story will never Department of Army and Depart-
see print, or the Army's report of ment of Defense produce useful in-

corrective action will never reach for'mation materials to help the

the public, or the underlying causes commander discharge his responsi-
of the problem will not get into the bilities in this field. Troop Topics,

story. Give press queries your ur- Officcrs' Call, and Command Com-

gent consideration, and you will de- ments are only a few of these mate-
velop a rapport with the press that rials.

Studies show that 7 out of everyengenders confidence in your re-

sponsiveness. If his queries get 10 Americans surveyed primarily de-
quick attention, the reporter will rive their opinions about the Armymore prone to check his facts with from personal experience -- their

you. If you delay and make him own or that of friends or rehaives.
miss deadlines, he won't bother to The attitudes and opinions that
try to get thA2 Army's side of the soldiers have about the Army inev-story. itably are transmitted to their own

Information that is important to circle of acquaintances. The soldier
the external public is also impor- himself is an important community
tant to our internal public. Our relations tool, a. his behavior and
internal audience is not made up opinions inevitably will rub off on
solely of military personnel but the public with whom he comos in
must include our civilian employees, contact. Our Army alumni the
The latter are important to a com- retiree and the veteran who has
munity relations program, as they twrved a comparatively short time
c.ome from the community and re- can make a major contribution
turn to it after their day's work on to a successful community relations
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effort if they are informed and mo- The first step must be identifica-
tivated to help. tion of the prubien, a siock-taking

"thoughts" to determine the community's atti-Mao Tse-Tung, whose "togt"tud& toward the installation. We

have been widely publicized, has should conduct an informal survey

given us a definition of community of the community or communities

relations which bears scrutiny. He na the installti or m alibe-

likened the guerrilla in a so-called cause l ack o fd for te
war f ntioal ibeatin t a ish cause lack of funds for this purpose

war of national liberation to a fish will preclude a formal poll. A sur-
swimming in a sea of people. Maowilpeudafomlol.Asr
swmings it that thea fih p nope M- vey will help us identify the soft
points out that the fish cannot sur- spots and the strong points in our
vive unless he receives support from community relations program.
this sea of people; whether that How can we go about making
support is given willingly or ui- such a survey ? On-post sources
willingly Is a matter of interpreta- such as the serious incident reports
tion. Another discussion of com- and traffic accident reports are an
munity reeanvions asserts that the example of two indicators. Depart-
leader in any environment must win ment of Army civilians who live in
for his unit the understanding, cpo- the community can inform us of
operation, and good will of the peo- community attitudes toward the
pie who make up the environment, post and problems within the corn-
Our Army is an army of the people, munity caused by relations with the
and mu3t have the support of the post. Soldiers themselves should be
people if it is to survive. We can- encouraged to identify problem
not exist as a separate organization areas through Non-commissioned
outside of the people, as has been Officer Councils if one is established
true in some dictatorships of the o yov post.
past. And we would have it no •iifi-ntial friends of the Army in
other way. the communities can help. In addi-

American troops haie been in tion to the retirees, Army Reserv-
Germany for over 24 years and re- ists and Army National Guardsmen
lations are excellent with the Ger- have a finger on the pulse of the
man people. Leaders in this envi- community. Attempt to identify
ronment, with the assistance of tht members of those organizations
Germans themselves, have made a who can assist your program. In
conscious effort to win for their addition to the veterans' organiza-
commands the understanding, co- tions, these may include opinion
operation, and good will we men- leaders who belong to the Defense
tioned in our definition. U. S. Army, Orientation Conference Association,
Europe, considers being a good the American Ordnance Associa-
neighbor to the nations of Western tion, and other high-level defense-
Europe as its second most impor- related organizations. In y.ur area
tant mission (the first, of course, there may be people who have made
being its commitment to NATO), the Dcpartment of Defense-spon-
Consequently, programs to develop sored Joint Civilian Orientation
friend3hip and understanding re- Conference tour or an Operation
ceive staunch command support. Understanding tour conducted by

Ho•w do we establish a community the 11. S. Army Air Defense Com-
re!ations program or revitalize an mand. Throughout the nation, the
existing program that is suffering Secretary of the Army has 65 civil-
from inertia or apathy'? ian atides., influential men who c-an
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be of major assistance to a local and able to take positive action for
command. the community.

Local media representatives are What benefits can be expected
atiAher excellent source of infor- from such a council? We h,.ave a
mation for this informal survey, means to keep a positive running
The morgue of the local newspaper check on community attitudes and
will pay dividends in determining opinions to resolve problem areas
media treatment of post stories, before they reach major propor-
and research will reveal those prob- tions.
lem areas of the past which have The council can come up with
a general tendency to surface again solutions to mutual problems.
sometime in the future. Through mutual cooperation and

Once problem areas and undevel- mutual concern, actions are possible
oped opportunities have been iden- which could not be taken by the
tified, we should survey the com- Army acting alone. Coordination
munity relations resources available of military-civilian ,,ctivities are
at our installation to determine the possible throigh such a council.
time these resources can be made Post open houses, Armed Forces
available for this mission. These Day, Memorial Day, and important
resources would include, but not be civic observances can be coordi-
limited to, bands, sport parachuting nated and supported as a joint
teams, troop units, Army speakers, effort.
equipment for display purposes,
post recreatioi:al f&cilities, and dis- Tools for development of active
plays and exhibits. Included in our coimmunity relations programs are
consideration of community rela- limited only by the imagination of
tions tools should be those available management and the requirements
from higher headquarters or De- of the mission. The A serican peo-
partment of the Army. We will see ple are joiners, and the same holdsin scceeing true for soldiers and DACs. Post
examples of these inpersonnel wil belong to all sorts of
paragraphs. rs onn rani ng fo the Par -

After determining the problem organizations ranging from the Par-
areas, the installation needs a ent-Teacher Association through
mechanism to do something about local chapters of veterans' organi-
the problems. Community r-opresen- zations to civic clubs such as the
tation is necessary if successful ac- Kiwanis and Lons. All are in a
tions are to be undertaken. Instal- anosition to influence positive cor-
lations should organize a Civilian munity relaons.Face-to-face communication
Advisory CoL1ncil if one does not al- ranks as the best way to transmit
ready exist. Such a council is corn- information and develop under-
I ýsed of counterparts representing standing. Army speakers are a ma-
the military and civilian communi- jor community relations tool. Each
ties, i.e., the post commander and installation should have a speakers'
the mayor, the provost marshal and bureau, whether formally or infor-
thl- chief of police, the local clergy mally organized Program chair-
ard the post chaplain, the informa- men of civic organizations are al-
tiotr officer and the local editor. The woy8 on the lookout for program
yards4 tick we apply in inviting civil- material and will welcome a central
ian mcnmbership on the council is ",int of contact on the installation
that th( civilian representative which can provide speakers on re-
must be ih) t position of influence quest. At the Department of Army
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level, we constantly receive requests you on request to support an im-
for speakers on a variety of sub- portant civic event in your area.
jects which cover all aspects of Availability, of course, depends on
Army responsibility. Topping the schedules for the individual exhi-
list are requests for speakers on bits. These displays are toured from
Viet Namn. Develop a dynamic appropriated funds which are $200,-
speakers' bureau on your post and 000 in the FY 70 budget. Exhibits
enlist the services of your Viet Nam cover areas of general Army inter-
returnees. Department of Defense eat such as junior leadership, basic
policy on the scope of their presen- training, R&D, Viet Nam. Exhibits
tations states that they may talk were-displayed 2,400 days in FY 69
about the unclassified aspects of to a total audience of 18.7 million
their service in Viet Nam and any people.
other part of the effort in which The U. S. Army Parachute Team
they are knowledgeable. The policy has the capability of fielding three
permits them to discuss their ex., demonstration teams. The Golden
perlences and observations and Knights, tops in the field of sports
their relations with the people of parachuting, hold 87 of the 127
the Republic of Viet Nam. It has world records in free fall parachut-
long been established policy that ing. The Russians are a far-behind
military personnel do not discuss second with 27. Last year the Gold-
the foreign policy implications of en Knights gave 133 demonstrations
the United States involvement in before 4.9 million people.
Viet Nam. The Community Relations Divi-

Some community relations tools sion of the Office of the Chief of In-
may be available to you which are formation at DA has responsibility
under control of the Department of for scheduling these three impor-
the Army. The U. S. Army Field tant tools in the civilian domain. A
Band, the Army's official touring letter or a phone call can determine
band, is one such tool. This 100- their availability to support your
piece band and chorus makes two local community relations program.
major tourz a year in various parts This sums up the Army Informa-
of the nation and in available for tit suam and its three parts.
performances when not on tour. The No ýect an be thr e d or
major tours are funded from appro- N r k c can be nele or
priated funds, budgeted this year
for $250,000. In FY 69, the band could suffer. As managers, we
played in 375 performances and should recognize that a dynamic,
seven parades before a total audi- effective information program will
ence of over 1.7 million, help us accomplish our rnission with

The U. S. Army Exhibit Unit the willing support of our civilian
tours 12 exhibits throughout the neighbors in the surrounding corn-
country which may be available to munities. 0
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Non-Appropriated Fund Activities

Lieutenant Colonel Edward K. Burdeau
(Formerly:)

Chief, Non-Appropriated Funds Division
Office of the Adjutant General

Department of the Army

Introduction is inspecting a unit is, How is
The subject of this brief article morale? I have heard this question
Thmoney suject money aprrieartied asked by General Westmoreland in

ii money -- not money appropriated Vietnam, and I have heard it asked
by the Congress for training and by a young lieutenant commanding
supplying the soldier, but money hib first platoon. Morale and wel-
generated by the soldier himself and fare war important responalbillities
to be used for his welfare, recrea- of command. We are attempting to
tion, and morale. Specifically, the provide the management tools for
money that I will discuss is the the commander to properly evaluate
money that the soldier spends in his morale, welfare, and recreation
the post exchange and that is re- programs to inv!ure maximum bene-
turned to him as a share of the fits and maximum utilization of the
profits from its operation; it is the non-appropriated dlar.
money spent by military personnel
at the officers' or non-commissioned
officers' open mesa.

I have briken down my subject A non-appropriated fund is an
material into three categories: first, entity established by authority of
a definition of no.. %ppropriated the Secretary of the Army for the
funds and the f'ontrol thereof; purpose of administering moneys,
.eond, the operation end functions not appropriated by the Congress,
of my office, taking into conskiera- for the benefit of military wersonnel
tior soit, ma3or projects pr'ently or civilian employees of the Army
urder study: and, third, the man- and not incorp,.rated ui-der :he laws
age•'ent tools available to the com- of any State or the District of
mander for ensuring that the soldier Columbia.
is gettipg the fu,' dollar of value There are three general cate-
for ech run-appropriated dollv r igories ,f 4non-appropriated funds
spnt, authorized: rf veinuc-pruducing

Now, it has been said that an funds; welfare fund.,: and sundry
army travels en its stomach, and fund.
that equipment makes the zoldiei, Reeue-prodwing funds are the
but i have noticed that the fArt entitities that produce the funds

( jesthion a commander asks when he used for the welfare and recreation
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programs of the Army. Under this tional principles relative to non-
headring come exchanges, motion appropriated funds and activities.
picture theaters, book departments, By joint agreement, the Secretary
post restaurants, and theater-type of the Army and the Secretary of
newspasper funds. The moat produc- the Air Force have vested responsi-
tive of these is the exchange sys- hility for exchanges and motion pic-
temn. ture theaters in the Board of Direc-

The profit gcnerated by the re~v- tors, AA FE&MPS. Board members
enue-producing funds is utilized by include the Comptroller, DCSPER
ihie second category of funds, the and DOSLOG of the Army, and the
welfare furda. The Army Central Comnptroller, Director of Personnel,
Welfare Fund is the focal point of and Director of Supply and Services
the welfare fund system. The fund, of the Air Force. Similarly, the
administered by r-,y offi.-e, receives ::,,. 'retaries have vested responsi-
the p:ofIts !rom the Army and Air bility for civilian non-appropriated
Force Exchange Service (AAFES) funds in the Board of Directors,
and the A rmy arnd Air Force Motion Army-Air Force Civilian Welfare
Picture Service (AAFMPS) and Fund. Board members include the
pays dividends to the welfare funds Director of Civilian Personnel,
at the major comnands. The major DCSPER, Administrative Assistant
commands, in turn, pay dividends to to the Secretary of the Army, and
subordinate welfare funds within the Chief, Civilian Personnel Divi-
their command. The Army and Air sion, Army Materiel Command, as
Force Civilian Welfare Fund re- Army representatives; and the Di-
ceives its support fror2 the post rector of Civilian Personnel, Assist-
renitaurants. The Commandant's ant Director of Civilian Personnel,
Welfare Fund receives its support and Chief, Civilian Personnel Divi-
from the book departirenta at the sion, Air Force Logistics Command,
3ervice schools. as the Air Force representatives.

The third category of non-appro- R~esponsibility for all other non-
priated fund is thc sundry fund. appropriated funds and related pro-
Sundry fund activities are self- grams and activities within the
sustaining entities. They utilize the Army is vested in the Deputy Chief
funds which they generate. They of Sotaff for Personnel. The Adju-
are not aui horized any support from tant General is assigned the funic-
revenue-producing or welfare funds. tion of administering non-appro-
They are generally activides which priated fund a-:tivities under the
support a certain category of per- staff supervision of the DCSPER.
sonnel interest, Examplces of wem- My office performn this function.
bershil-typc :undry funds a:-, cf-
t~ei-s' and NCO open mesates, flying Magnitude
clubs, and rcd and gun clubd. Bil L~et's take a look at the magni-
leting funds are the best example tude of the funds being dfiscussed.
of a non-memovrship sundry furnd. The Army-Air Force Exchange

Sez vice last year had gross sales
lDelegtat~on of Authority amounting to $l.884,700,0(XW and a

Non-pprlirate fun aciviiesprofit of approximately $115. 100,-
Nntaappopritedfun i~civiies040. The' motion picture service nad

a-e vwitablished by authority of the a gross income of $29,875 110 dur-
military departments. The D~epart- iT'g fiscal year 1968. (Irw-:.-i _alcu in
ue nt of tho Arn'y is responsible for t~'_e 51.2 Army open me,,setý in ope'ra-

deter-miniing and esiaiblishing olwra- tion during eslendp~r year 1967
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amounted to $194,500,000. Thi3 does As'one can see, non-appropriated
not include another 155 open menses funds are big business.
in operation in Vietnam for which
we have an estimated figure of Degree of Support
$83,000,000. Sales in the 32 book
departments totaled $5,692,675. With regard to the support the

various welfare and recreation ac-
nthe Army tivities will receive from the $1209

Funding Progrm million to be spent during FY 69,
Welfare Program the five core Special Services pro-

Non-appropriated welfare funds grams will spend 690 out of each
are utilized to supplement appropri- dollar. About 150 out of each dol-
ated funds in providing Army per- Jar will go to such miscellaneous
sonnel with a well-rounded morale, expenses as information and eduoa-
welfare, and recreation program. tion, youth activities, post news-
This includes, but is not limited to, papers, marksmanship, military
the five core Special Services pro- corn mm unity services, and others.
gram: sports, libraries, entertain- Sports are allotted a share of
ment, crafts, and service clubs. It 19t'2,; crafts, 97,; libraries,
is the goal of DA to pay at least 131/2,,; and service clubs, 15%, to
half of thr costs of recreation and
morale from appropriated funds.
The cost of the Army Welfare Pro-
gram for FY 169 is budgeted at Army Central Welfare
$120.9 million. Fund Income

$45.6 million will come from the The primary source of non-appro-
Army Central Welfare Fund. primfry sor e Special

54.9 million will come from ap- priated funds to support the Special
propriated funds. Services program is the Army Cen-

17.. million will come from tral Welfare Fund. The income of
self-generated income, this fund comprises dividends and

3.1 million will come from the interest on investment holdings.
net worth of commands. The dividends are the Army's share

Self-generated income includes of the Exchange and Motion Picture
Central Post Fund income from con- Services' profit, computed on
tributions, donations, sale of prop- CONUS and oversea per capita
erty, minor income-producing ac-
tivities, purchase discounts, and earnings, Army vs. Air Force. The
income from bowling centers. interest is the result of the distri-

The $3.1 million from the net bution of cash only on a 30-day need
worth of commands represents the basis, which permits the centralized
net worth resources of the Major investing. During the six-year
Army Command Welfare Funds and period 1963-68, income to the Army
their Installation Central Post Central Welfare Ftind averaged
Funds. $37.7 million annually, or $2.75 per

In summary: man per month. The FY 1969 in-
Non-appropriated fund Ul)uport come figure is projected to he $47.8
will tw $66.0 million, or 55(' million. The income from AAFES
Appropriated fund support (luring FY 1965 and FY 1966 wau
will be $54.9 million, or 45"; unusually low due to the build-up

of lxSt exchange facilities in Viet-
Total $120.9 million 100' amrn.
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Per Capita Dividend Raten priated funds in providing welfare
and recreational outlets for theThe Army Central Welfare Fund soldier.

pays dividends to the major com-

mands on a per capita basis. The
major commands, in turn, pay divi- Organizational Structure of the
dends to the Tnstallation Central Non-Appropriated Fund. Division
Post Fund, also on a per capita Figure 2 shows the organization.
buis. al structure of the Non-Appropri.,

With regard to the monthly per ated Funds Division. In addition to
capita welfare fund dividend rates the Chief, who is responsible for
for FY 1969, as compared to FY supervising and coordinating all
1968, they show an increase of 10 functions of the division, there is
cents per man per month for an Assistant Chief who also serves
CONUS major command welfare as Funds Custodian. He is respon-
funds in each strength category, sible for administering the eight
and no change in the oversea rate funds for which we hold responsi-
of $3.00 per man per month. The bility.
!ncrease for CONUS will provide an
estimated $1.0 million to be applied
to the total unfunded requirement
for FY 1969. It Is the policy of DA
to make distribution of all income, K
less the small amount set aside to [.... . .
pay for DA-sponsored programs, .
e.g., the all-Army photograph con-

test or the DA-sponsored basketball
training camp where the team is
selected to represent the Army in
inter-service competition.

Flow of Army Welfare Funds

Figure 1 illustrates the flow of
non-appropriated welfare funds.
Profits from the exchange and mo-
tion picture services are paid to the
Army Central Welfarc Fund, where
theY are distributed to the major
commands on a per capita basis.
Only sufficient moneys to fund the Pig. 2. Organization chart of Non-
[)A-sp,insored programs and to pay Appropriated Funds Division.
administrative costs are kept at
DA. Major commands make further The Plans, Policies, and lnveF'.
distribution to installations, which, ment Officer is responsible for the
in turn, make distributioa to) unit investment portfolio and, in addi-
funds. In addition, major corn- t ion, formulates new plans and pol-
mands are provided sufficient funds icies and revises old policies cover-
to maintain a special grant capa- ing all aspects of non-appropriated
hility, fund administ rat ion. The invest-

Aet me stress that at all levels of ment portfolio of the A rm, Centrnil
c, mimand. non-appropriated funds Welfare Fund cu rrent ly appro-t-i-
tre tt, be, used to su)plement appro- mates $48 milliot all invested in
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government or government agency for club modification or the con-
securities. Transactigs are made struction of new clubs. The re-
on almost a daily basis in order to sources of the fund amount to $7.6
achieve the best investment return, million. We currerntly have loans
The funds invested"e the net approved in the amount of $10.4
worth of the fund plus dividend million and applications for another
credits of the major commands. As $4.9 million. After the loans are ap-
I said before, the commands with- provea, ^qsh is withdrawn on an as-
draw their dividend credit on a 30- needed basis. The revolving nature
day cash requirement basis. Moneys of the funds accounts for the differ-
not withdrawn are invested by the ence between resources and loans
Army Central Welfare Fund. approved.

Resarnsibility for policy and reg- The Budget, Fiscal, and Insur-
ulations governing non-appropri- ance Branch prepares the annual
ated fund civilian personnel is non-appropriated welfare budget
vesteJ in the Personnel Officer. This and quarterly financial report based
is a new office, having been in ex- on budget and quarterly reports
istence for only one year. Previ- from the rajor commands and de-
ously, non-appropriated fund em- velops statistical data in an effort
ployees have been considered more to improve utilization. In addition,
or less as temporary employees. It this branch supervises the service
has only been recently that we have school book department funds and
recognized the fact that we do have the Army NAF group life, health,
career employees paid from non- and retirement plans. The Army
appropriated funds. There are vol- non-appropriated group life, health,
umes of regulrtions and directives and retirement plans were initiated
governing personnel administration on 1 January 1966. The retirement
of civil service employees; however, plan is mandatory for all employees
there is very little direction con- after one ynar of service. Both em-
cerning the administration of per- ployer and employee contribute to-
sonnel paid from non-appropriated ward retirement benefits which,
funds. For that reason, there is no when added to social security, ap-
uniformity of policy or procedures. proximate civil service retirement
This will be corrected by the pub,. benefits. As a matter of interest,
lication of AR 230-2, Nonappropri- all employees on the rolls prior to
ated Fund Civilian Personnel Poll- January 1966 were given credit for
cies and Procedures, soon to be total back service. The life and
published. It will be published by health plans are optional but
chapter; the first six are ready for strongly supported. Both enmployer
the pri-ter now with another four and employee contribute toward
soon to follow, this coverage. The retirement plan

The Open Mess Branch develops is a deposit administration plan in-
annd publishes guidelines on oera- 'ured by Bankers Life, Nebraska,
tions arid financial management in and the life and health plans are
An effort to improve club opera- underwritten by Aetna Life Insi'r-
tioiis. In addition, this branch re- ance Company.
views mess operations and financial The Accounting Branch provides
Pt atements and administers the accounting and disbursing service
o1pe' mess loan program. The Army for tihe ,non-appropriated funds ad-
(Central Mess Fund is a revolving miniaterc.d hy my office and. in ad-
fund which loans funds to ('(ONIUS dition, formulatv('3 regulations and

open mllc'm5,sm Itt i 3'•: intere•t rate p4 li.ic.s coneruling imceountiing pro-
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cedures pertaining to non-appropri- this regulation with distribution
ated funds, Army-wide. down to and includ!ng basic units.The Administrative Officer super- Currently there are separate regu.

vises all administrative policies lations governing accounting proce-
within the division and acts as liai- dures for open messes, for book de-
son between our office and outside partments, for miliftary welfare
agencies such as the Department of funds, and even a separate regula-
Labor and the Department of tion for vocational training funds
Health, Education, and Welfare. at U. S. disciplinary barracks. We
All this is accomplished by two of- will incorporate all these regula-
ficers and twenty-one civilians. The tions plus other regu lhtions con-
civilians are all paid with non-ap- cerning financiLl planning Into one
propriated funds. regulation, AR 230-3, Financial

Management and Accounting.

Major Products As a reault of a recent survey we
made of open messes, it has been

Following are the major products concluded that the biggest problem
that my office is currently under- is the lack of qualified management.
taking: Over two-thirds of a!' nfficer open

1) Personnel regulation, AR messes are managed by young lieu-
230-2; tenants with a two- or three-year

2) Consolidation of existing military obligation. By the time
non-appropriated fund regulations; they get the experience to qualify

3) Career program for warrant as a club-manager, they are re-
officers as open mess secretaries; leased to civilian life. Older, more

4) Central hccounting and per- experienced officers avoid repetitive
sonnel administration at instal- open mess assignments due to the
lation level; necessity to become branch-qual!-

5) Centralized insurance; fled in all areas of their caree r
6) Change of open mess as- fields. We have concluded that ii

Eessment; we are to improve open mess man-
7) Centralized investment pro- agement, we must develop a hard

gram. core of professional club managers
I have already d; 3ed the first who will remain in the open mess

project, the person&.ei regulation, field for their full career. Fnr this,
However, I would like to re- we have turned to the warrant of-
emphasize the importance of this ricers. Currently there are many

document. We are finally taking warrant officers serving as open
steps to bring consistency to per- -

sonnel administration of the non- mess secretaries aslI' doing at, out-

appropriated fund employee. We standing job. An instance ean be

are assuring his first class citizen- cited at Fort Belvoir. We have pro-

ship on the Army team. posed a career field with identifiable
Project 2 is the consolidation of MOS for warrant officers as open

existivg non-appropriated fund reg- mess secretaries. We will provide
ulations. There are currently 21 them with the necessary' education
regulations in the 230 series dealing to includt some civilian studies and
with non-apjpropriated funds. We keel) them on repetitive assign-

ha•e already initiated action to in- ments as 'lub managers for their
corporate the four basic policy reg- full military careers. This study
ulationms into what we have renamed has been staffed with OPO and is
230-1. E'Iach will he a crapter of currently in ther DCSPER office.
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The next major project is what messes. Currently we assess each
we term a non-appropriated fund open mess 1/2 of 1% of their gross
central services office at each in- profit from operations on a quar-
stallation. Accounting and person- terly basis. Messes with less than
nel administration at the installa- a $10,000 gross profit are exempted.
tion will be centralized in one office. This assessment generates approxi-
The Board of Governors of the Open mately $260,000 a year, an amount
Mess or Rod and Gun Club or any not sufficient to meet our needs. My
other NAF activity on the installa- office is exploring the feasibility and
tion will still determine how their desirability of changing the method
money will be spent. The Central for assessment from the percentage
Services Office will provide the ac- of gross profit to a tax of 5# per
counting and dispersing service. In bottle on alcoholic beverages sold
addition, they will manage the per- by open messes. We currently sellsonnel records, recruit for existing at cost the Alcoholic Beverage Con-
vacancies, and manage the payroll. trol decals which are required on
The activities will make final selec- all bottles sold in CONUS. We an-
tion of employees and keep the ticipate raising this cost from $2.05
necessary time cards. We are cur- per thousand to $50.00 per thous-
rently operating a pilot project on and. By this method we anticipate
this concept at Fort Rucker, Ala- an income of $500,000 per year, and,
bama. in addition, we are taxing the open

The centralization of insurance messes in an area where they car.
is in its initial stages. Currently most afford it.
each non-appropriated fund activity The last major project is a cen-
is responsible for its own insurance tralized investment program for
coverage. This includes fire, fidelity, non-appropriated fund activities.
and workmen's compensation insur- We propose to establish a program
ance. By a consolidation of this in- whereby non-appropriated fund
surance into one policy at DA level, activities can deposit money with
a considerable cost reduction will the Army Central Welfare Fund for
result. In addition, some of this centralized investment in govern-
coverage. This includes fire, fidelity, ment securities. The money can be
Army Central Welfare Fund. My deposited or withdrawn at any time
office is preparing an insurance sur- and tae activity will receive interest
vey to be completed by all corn- for each full day the money is on
mands to determine the amount of deposit. We will guarantee an in-
coverage required and the claim terest rate which exceeds the rate
experience over the last five years. the activity can get from any other
Armed with this information, we authorized investment media. Any
will be able to further discuss this interest yield in excess of the yield
concept with the insurance corn- paid to the activities will be utilized
panies. in the open mess loan program.

I have previous ., discussed the
open mess loan program. Currently
$6.0 million of the funds available Management Took• Avalltibi
foir loan is money borrowed from
the Army Central Welfare Fund. Figure 3 lists managenient tools
We are attemp':'lg to put the Army available to assist the installntion
Central Mess Fund on a self-sus- commander in the t'roper evaluation
taining basis by generating funds of his non-appropriated fund pro-
through an assessment of the open gsnm.
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Pertinent regulations direct that channels to Department of the
fund councils are mandatory for all Army. T! best feature of this re-
welfare- and membership-type sun- port is its brevity. The commander
dry fund activities. These fund is able to evaluate the operative
councils meet at least monthly to effectiveness of the activity in a
direct the operation of the activity, minimum of time. We are attempt-
prescribe the scope of operations, ing to incorporate this idea into
and ascertain that the activity is other reports on non-appropriated
properly administered and its funds fund activities.
safeguarded. In addition, they are The Non-Appropriated. Welfare
responsible for financial planning Fund Statement of Operations and
and management, to include review- Net Worth (AG 313(R1)) for the
ing the financial statements, inven- installation central post fund is a
tories, reports of audits, and re- detailed report showing the financial
ports of inspections. All proceedings position of the fund, expenditures
of the councils are recorded. The authorized for the quarter, actual
minutes, signed by the president expenses, and minor income. This
and secretary, are forwarded with report in prepared at least quarterly
financial statements and inventories and forwarded through the installa-
to the installation commander. tion commander to the major com-

mander where it is consolidated and

Councils: forwarded to Department of the
a. Open Mesa Board of Governors. Army.
b. Central Post Fund Council. The Book Department Financial
c. Sundry Fund Councils. Report AG 357 is prepared monthly

2. Reports: to meet the needs of management
a. Open Mesa Monthly Report, AG and to provide the school com-

550. mandant and his council informa-
b. Mminr Command an" Central tion

Post Fund Quarterly Financial on the current operation, the
Statement, AG 313 (R1). working capital position of the book

c. Book Department Annual Fi- department fund, the net profit gen-
nancial Statement, AG 357. erated during the preceding month,

3. Annual Budgets: and the cash available for dividends
a. Non-appropriated Welfare Fund to the commandant's welfare fund.

Five Year Budget, AG 351(R2). An annual report is forwarded
b. Book Department Budget, AG through comrmand channels to De-

373.373t. partment of the Army.

4. Audits. In addition, annual budgets are

5. IG Inspectionns. prepared by all welfare and sundry
fund activities. The Non-Appro-

Fig. 3. Management tools. priated Welfare Fund Budget was
changed from a one-year to a five-

The Open Mess Operations and year budget in February 1968. This
Financial Review, Report, AG550, provides the commander with a
was initiated in August 1967. This vehicle to coordinate and integrate
rvport contains onlý key data for a this h,.,'get with his Five-Year
quick d, termination of the eft,. - Force Structurc and Financial t-ro-
tivenvss of management of the open ,'ram appropriated fund bukt,,t.
nmess. Th'e ropoi ( is prepai"d month- The procedure is used to gauge the
Iy and forwarded to the installation effecti-,%w a;Ad efficient ub;' of non-
c(ommander. An annual report is appropriated fund resources in re-
prt'ai,,.d and forwarded through lhion to appropriated funds and
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provides the commander with a otherwise directed by the major
long-range planning guide and a commander.
greater deg,ý_ of continuity in the Other management tools available
use of non-appropriated funds. to the installation commauders are

The Book Department Budget is the audits and inspections.
prepared annually and forwarded I hope that, within the limitedprepared comannual hand s forrDed space available for this article, I
thmough command channels to Dte have been able to convey some in.
partment of the Army. All other pression of the important dividends
budgets, including the open mess to be derived from assuring that
budgets, are prepared annually and maximum use is made of the non-
retained at the installation unless appropriated dollar. o
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Gmneral constant, except the two on which
they w,'uld focus •ttention. Then

It is a very special opportunity they would examine the consequen-

for me to participate in the Man- ces of permitting one to vary and

agement School's operations re- tem o dermi ne th iact on
searh ad a tem anl si trin-attempt to determine the impact on

search and systems analysis train- the other factor While such an
ing program by talking about input- approach is appealing because of
output analysis and its relationship its simplicity, it is recognized thatto linear programmirn From a it is far .emoved from the real-
purely pedagogical viewpoint, this world phenomena whoh We wish to
subject combines and iniegrates the woserve. We must bring within our

training you have beten receiving in scope all the f ctors which mutual-
mathematics, particulai.:,, matrix ly interact with each other even at
algebra, linear programming, op- the risk of losing the simplicity we
timization, and the problem of the all prefer. The cost of doing this
allocation of resources. As you are is, of course, in the demand for the
undoubtedly aware, ojd Lions re- use eI more high-powered tools of
search and systems analysis are of f , which, in our case, mea•
necessity closely intirwined with that we must . the kind of nuthe-
eccflomics and the general problem mrttics which you have been eexposed
of the utilization of scarce resources to. However. the rewards are high
to achieve certain definable goals. and we hav. everv reason to believe

From a systems standpoint, it is that with the kind of training that
ohvious that any worthwhile anal- you have ocen receiving, it is well
ysin of the allochtion of resources within your grasp.
Invol\s the si muIt a ous con- Being able to handle a large sys-
sideration (of a host of factors whithare o!. n ~tern of relationships involves a lotýirv cho!,,;v interdependent and

which cannot be apprahed in an%,y f c,,rtiutation and an immense
Other way. This contrasts sharply :aninunt of datia handling all of
with the tradtditional "'ew of the whi(.h wouht It iml)) ,hle without
prbhlem naken hv the ec'monmnsts in the vlectronic computer. With the
0hc past who would hoid all factor, use of the co•mputer, howe",,. the
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analyst has a laboratory much like model, as we say, is essentially the
that of the hard scientist in wnich same: and, if time permits, we may
he can vary relationships mud., like have something to say about this
the physicist makes dial settings to at the end of our session.
determine what the impact Is of
small perturbations in the inputs Nature of Input-output
into the sy.~tern. In other %ords, Input-output analysis is associ-
perhaps more famiiiex to the social ated with the name of Professor,
sciertist, a means Is provided for eonitief of Harvard who developed
what is known as Rensitivity anal- this method of anr"'-,is many years
ysis, What maxes this particularly ago. After the Seco-nd World War,
usef A is that relastionships, as wellitusfles-arconzdbth

as ataofthekin o phnomnagovernment annd taken on as an
we are talking about, are subjec~t ongoing project by the Department
to, many hinds of erro.rs, and it be- of Commerce. In the laat quarter
comes particularly im~portant to of a century, m any countries have
have some way of determining how adopted thi9 approach as a means
wensitive the syatem rcaults are to of aiding them in planning their
variations iL some oi the cruet"] own akctivities ft is interesting to
inputs. It must be obvious that not note that 'a i~amber of the de-
alt inpjts are of equal! importarce velop~r;g countries hav!e shown

qnd hattue nalst as t do18great interesc in input-ou~tput and
to identify th'.,ae which are craicial ~iv rie ayo hi eh
and thosc which are not. Then , fo nicians in thie Unite( States.
rm~re a ~curdxt results, it behc'oves Let us consider the IU nited States
the analyst ",. concentiite his ef- ezcnromy for the year 1968. R is
forts to improve 'he dc~liracy ai 1 si eaetkn ieepsr

ofdtamn5 0or thih moree limsited se of the activistics during this period.
of ataforwhih g-eae~-senitv- It. i! most natural to consider such

ties are invo-vred. Clearly, it makea activities in terms of individual in-
no sense to use scar.e, resources to dustriea, which is the way most of
get -norE refined data for which the the information comes ti) us. You
-e~sults are ir.- i itive to ratjik~r may know Cast the Census Bure-1
large changes Ae inagrtitude-. (ifllet datEa in this formn every

C~e iputsyear, althou--h it is bu~sed upon a
Thus, the subject matter with ~ ~ eooi ciiiisamnnle O l cnmeatvte

which we are going to deal today As 'we shall &al with them, inqus-
is n aver rel snsethecul'i~a-tries are theoretically to be con-

tion of a number of strands of your sidered 13 producing a single prod-
studies here --t the Management uct which is obviously not the case
School. While I shall be talking for somre industries. 'For exarnple,
primarily abou~t the -use of input- what docýs ore miean by the chemnieal
output analy'sis within the frame-iidtrinheetms Te
work of economic applicat~rrit it chernievi industry produces many
i~t important that you understand dcsadwshudonir
thaý this kind of model haA some s~oduch anJw sihoulo a mde up ~id

verv imnport~ant non-economic Use`3 numbe.r of one-p. dwct industries.
whchyo 1~llb e~os~ o itl On the othe-r hand, thf~rc are mlinv

in the next day oz so. What I would irdl.stries which do dt Luch a the-
like toi get across ii that, a~though oret"7aI requirement. For example.
the subj~c~t, mattcr ma~- be totally the electric power industr. pkioducei
J~f-rent. the method of an~alysis r R single homnopent'eus product, to
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wit, electric power. In any event, sold for consumption or for use
this is purely a theoretical requifr- where further industrial processing
ment from which we shall depart was not involved, at least within the
in some respects and about which United States.
we shall have more to say later on. Now look down a column, let us

What are we presumed to know say the first column fromn the left,
about these industries for the year and note what is representet&. It
1968 ? To begin with, we know that can be seen that each of the num-
each of the industries sold its out- bers represented by the xj are in-
put to all the other industries, which puts into the sector which we are
used their purchases as inputs into cal'ing Agriculture. For each of the
their own industrial processes. This columns, one can see the inputs
kind of information is obtainable f iom each of the sectors represented
from the Census Bureau in dollar by the rows into the industries in-
terms. We may represent this in- dicated at the top of the column. It
formation pattern as in Table I. is also of some interest to note that

Across the top of Table I are the cell at the intersection of the
iisted examples of industries -:-h ith row and ith column represents
aq Agriculture, Iron and Steel, and the output of the particular indus-
Electric Power. We u. the three try retained by that industry for
dots to indicate all of the industries further processing. It Is not sur-
which we care to include in our prising, for example, that some of
analysis. At the same time, we list the output from the Iron and Steel
the same industries down the left- industry must be retained within
most column, thus providing cells that sector. Of course, the same
at the intersection of the rows and comment can be made about the
columns. These cells for the year other industries, although it should
1968 are to be filled with the value be realized that there may be some
of sales from the industry repre- industries for which no output is
senting the row to those industries retained.
ac, oss a row, or, in other words, to It is fairly obvious that not all
each column. We do this row by of the output of each industry is
row, ard you can see that each cell accounted for up to this .noint. On
will be fil:ei in by some dollar value the extreme right of the table, ad-
if the particular industry sold part ditionnl columns record the amounts
of its outnut to the industry desig- of output --- those directly con-
.itted at tae top of the column. sumed by the population, those
Since you have been studying math utilized by the various levels of
for some time. I wQl! take the liberty governments in the US, and those
to represent the numbers by "x,," exported abroad. In this last case,
where i represents the industry pro- while the goods may be used for
vid'ng its product to the jth in- further processing as far as the
dustrv which ases it fur further US is concerned, it may be treated
proces9sing. Thus, jook•ng across a as a ase for the output for which
par;Icular row. one sees the distri- no further processiiig takes place,
bution of that part of an industry'- These categories, which are referred
output utilizod for further proces- tlo as final demand, could be further

ein .by other indi.stries, It is im- subdivided into whatever groups
portant, to ,ear in mind that this are of pi,,ticular interest. For ex-
do's not rtpfwfseni all of the output inpi,-, the linal demand for the
in I968. for part of the output gcvernrnent could be furt•ier sub-
3hown unde: Final Demard was ýividcdd into civilian and military, or
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even further within the military by general representation is of the
ABM programs and the rest of the form xNj/Xj where each of the num-
military. The same sort of classifi- bers, it wi!l be realized, are non-
cation could be done, if of interest, negative, which is to say the nu-
for the final demand for exports. merators of these fractions are
Thus, the foreign aid program could positive or at least zero, i.e., either
be separated out from the general none, or some, of the output has
category of exports. What dictates been used by the particular indus-
which particular groupings to use try. The denominators are, of
is the purposes to which the anal- course, all positive numbers, since
yses are to be put. it is assumed there is a positive

With this added sector of final output for each economic sector we
demand added to that part of the are inc!uiding in the analysis. We
economy engaged in inter-industrial do not form such ratios for the en-
processing of intermediate goods, tries in the Final Demand columns
a more comprehensive view of the for reasons which will soon be
system is obtained. Looking across obvious.
a row, the total output of an in- Let us set up a matrix of t ese
dustry should now be accounted for, ratios in which we define th in-
if we have good data. And, as mel- dividual elements in the foll,.wing
tioned previously, the numbers way: x,'/Xj :- all so that we "iave
added up, down the columns, will
account for the input into the a,, a, 2  a,, ...
various industries. Thus, we see the A a-) a.. a.. ... a.,,
origin of the concept of input-out- -

put. However, it should be men- "
tioned in this connection that one
need not include all the industrial
or economic sectors in the analysis. an1  a,,' au,;, ...

Thus, if for some reason, it was not It is important to understand the
considered important or desirable economic meaning of an individual
to include all the rows, then the aj with *hich we shall work during
column sums need not represent all the remainder of our discussion. For
the inputs into each of the indus- the year 1968 the meaning may be
tries, understood as being the input re-

What we have before us is a quirements froir the ith industry
time expobure of the economic per unit of output of the jth in-

dustry. This can be seen by thetransactions which took place in fact that dividing the vhlue of in-
1968. Let us now designate the out- put by the total value of output puts
put of each ef the industries by X1, the ratio on a per unit basis. Thus,
noting that only one subscript is for example, we shall have the
used for this purpose. These mag- amount of electric power required
nitudes, of course, are presumed to per unit of output of Iron and Steel.
be known for a past period, which Obviously, there will be cases where
iud,,ed they are. NoA let us divide the ratios will be zero, since no in-
each o" the entries in the column put is required directly into a par-
marked Agriculture by the output titular ind'stry.
of Agriculture xt, X,; each of tho But let us look closely at the
,ntries of the second column, by co•-umns of the mew matrix which
the out put of Iron and Steel x,. X we have ju.t formed. The sum down
.,nd ;ýp) on, for till the columns. A a column should now he lem than.
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or, at most, equal to, one, and the portant to remember that when we
latter case will occur where we have iay that we can determine the final
accounted for all of the inputs into demand requirement, we mean that
the particular sector. Now, if we we know it in terms of the require-
have defined narrowly enough the ments from each of the industries.
individual industries, then these Actually, this is not an difficult to
ratios should be technologically de- imagine as you may at first think.
termined, which is to say that they To begin with, what the government
should approach engineering rela- requires is based upon an agreed
tionships. I think you would agree budget which in turn must be
that this would be the case, for worked up from the kind of indus-
exampie, with respect to the input trial detail that we need. Surely,
of electrIc power into the aluminum military procurement requirements
industry. The input of coal into the must be based upon that kind of
Iron and Steel industry would like- information. The same thing can
wise be deteimined in a similar be said for foreign aid programs,
manner. For the moment, let us for domestic urban development
assume that these ratios are rea- programs, and, indeed, for every
sonably constant for the short- or element of the Final Demands ex-
intermediate-term future. You may cept for Personal Consumption.
be able to point out instances where Here we must make some estimates
rapidly developing technology would by type of output, but since this is
cause changes in these ratios, but surely done by trade associations
this is something we handle once as a service to their members and
we understand the basic framework even by large manufacturers, it
of analysis. would not seem to be such a her-

You undoubtedly have noticed -ulean task.
that we did not form any such ratios A moment ago, I said that we
involving the deliveries of inputs could determine the levels of output
into the final demand sectors. This required to support the final de-
is, of course, because there is no liveries which we are imposing upon
reason to believe that there is any our economy. It must be clear to
technology relationship between in- you that we are not just talking
puts arid personal consumption, or about the direct deliveries to final
inputs and governmental usage. demand sueh as coal to consumer,.

How shall w'e use these relation- What is involved is the determina-
ships? We now come to the heart tion of output deliveries to all those
of the analysis, and we shall make intermediate industries which make
use of what you have recently intermediate products which in turn
learned about matrix algebra. If supply input to industries which
we can determine what we need by provide the deliveries to final de-
way of feeding the population, mand. .. Is, there are industries
which is to say what we need for which may nct mtke any deliveries
personal consumption, what is re- directly to final demand require-
quired by the government to carry merits but which are of crucial im-
out Is .many programs to get some portance in provfding intermediate
estimate -f what our exports will products. Thus, what is involved is
he. Then we can determine how an interdependent network of re-
rriuch production will be required quirements at all levels of the in-
from each industry or. in other dustriE,l procemses. The logic and
words, what the levels of output way in -Nhich we determine what
will he sector by sector. It is ins- the various output levels must be,
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can be seen and understood from AX + F = X
the following matrix equation F = X - AX = (I - A)X

AX - F = X (1 - A) 1F = X
where A is the technology matrix Once again, ,o give you some con-
described above, F is the column fidence in the meaning of this re-

or vector of final demands, and X suit and also to give you some

is the vector of output which we practice, let us write out the first

wish to determine. Thus, you can equation which this solution repre-

see that if we know A and F, we sents and see what economic mean-

can determine X. But please do not ing we can ascribe to it.

forget that what we are doing is

solving for the answers - the out- a11F 1 + a 12F2 + ... + alnF, = X1
put levels - to perhaps hundreds Thus, you can see that the output
of equations simultaneously, in the ith industry depends upon all

In this connection, the US govern- the final dem.ands, not just the final
ment develops the above matrices demand for the output of the ith
for more than 80 industrial sectors, industry. This means, of course,
which is to say that the A matrix that some of the output of the ith
has more than 80 rows and 80 industry is affected o" generated by
columns. I once heard Professor other demands so that it is conceiv-
Leontief remark after his return able that all the output of the ith
from a visit to the Soviet Union industry indirectly is required to
that the Soviets were working on meet the final demands of all the
a system involving several thousand other industries. Another way to
sectors. To handle systems )f the look at this result is that each co-
size we are taiking about would be efficient of the equation, all of which
unthinkable without the use of com- are elements of the inverse matrix,
puters. multiplies the amounts of final de-

Now, at the most abstract level mands imposed on the economy.
of analysis, which is to say by the This means that each coefficient
use of the matrix equation just set must be the direct and indirect re-
forth, we shall be able to delve quirements of output from the ith
deeply into the way th" economic output per unit of final demand of
system operates and how the re- the jth requirement. Still another
sources are allocated. But to give way of looking at this result in-
you some confidence and to check volves the use of the calculus. For
your 'km:wledge of matrix algebra, example,
let us write out the first of the 8Xi
equations. -F - alJ

a,, NX, + a,., X., + .o+ a,. X., is, as you kriow, the partial deriva-
+ F. X tive of X, with respect to F1 , and

Since each coeffici,-nt represents the this can be interpreted to mean
amount of thtc i~h output requir,-' that a si.•ill increase in the final de-
per unit of the jth output, we can mand F, gives rise to an increase
see that the sum of these products, in the output of the ith sector of
plus what is dehivered to final de- that amount represented by one of
mand, must equal the total output the elements of the inverse matrix.
of the ith industry. We can speak of the impact of

To solve such a matrix equation, imposing the final demands on an
you will ret'all that we opera.e with economy as occurring at successive
matrices in the following manner. stages Thus, the direct deliveries
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to final demand could be considered X - (I - A)-' F
as the zeroth order impact, the al- we had the mathematical uLatement
location of output to those indus- of
tries making the direct deliveries (I -- A) X - F
as the first order impact, and so on.
This can be easily shown if we write To this we must add our constraints
the inverse matrix in a special form. B X .!5 K
(I - A) I + A + A 2 + A 3 + where

•..+ An (bl b12 • bi
So tnat F + AF + A2F + As + B- .
... + AnF = Xb 1 bm .

is a matrix in which a typical bijFrom this it can be seen that we represents the amount of the ith re-
can speak of the n order impacts source required to produce one unit
and tha atthe proc- of the ý ti output. This may be
ess the impact dies out, measured in terms of physical ca-

pacities such as floor space, refining
Input-Output Embedded in measured in terms of physical ca-

Linear Programming Forn~at pacities such a. floor space, refining
As the model is set up, there is, capacity, 'Rbor required, and the

of course, nothing to prevent using like. In many cases, it may be ap-
a vector of final demands which are propriate to pose the constraint in
extremely large in determining i terms of specialized labor, in which
level of cutput. Such a mechLnical case we may have half a dozen dif-
determinat'.on by the matrix vector ferent kinds of specialized labor
multiplicaticn may not be realistic. skills which are potentially in short
In order to achieve levels of output, supply. Still another kind of con-
it is necessary to have the indus- atraint might be the availability of
trial capatty. Of course, one could foreign exchange, in which each co-
examine whether the levels of out- efficient would represent the amount
put are achievable by comparing of foreign exchange per dollar of
them with available Lapacities. output. Which constraints should
However, what is needed is the be included is a matter in which
achievement of output levels sub- some judgment should be exercised.
ject to capacity constraints. Now assume that we wish to max-

Put in these terms, we have what imize the outpu" of one sector of
appears to be a linear programming the economy, let us say electric
problem, which is to say we have power. Then the objective function
constraints. What is missing is an to bc m ,ximized is of the following
objective function to be optimi-ed, form:
i.e., to be either maximized or min- OX * OY f X., O X,....
imized. Here we have "an embar- OX 0 .
rassment of riches," that is, there
are a great many possi2.'r objective , t
functions !hat o.ne could ,hoose. ILt (C , X F
mc pick one typical t-xamrle and B X C
then offer .home comments on , ther where C is a column vector of ca-
possible applicationns. pacities of the resources included

We cmi formjlate ,,,.r linear pro- in the analysis. If some combina-
gramming problem 8,i follows if we tion of out p uts is to l.. maximized,
recall that in dtvehlop.,, _ then the coefficients in the objetive
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function associated with the out- where M ii a vector of requirements
puts should be numbers represent- for one unit of mobilization and P
ing weights for each of the perti- once again represents all other final
net outputs.

Suppose, or, the other hand, we demand deliveries. As before, we
would like to maximize investment set up a variable to go with this
in some industry. Then we must column and push this variable as
redefine our final demand vector F high as possible. Thus, we would
to include one component represent- like to get 2, 3, or as many units
ing input requirements from all of mobilization as possible. The
sectors of the economy sufficient to model can be represented in the fol-
build 1,000 tons of new capacity. lowing way:
Thus, maximize

F--F+ ASOX, + .. + OX, + 0
sut JecL to

where F is the vector of all final AX - . M F
demand deliverie. except those re- BX C
quired for this particular invest-
ment and AS represents the new I hope you can see that there are
investment under investigation. The an almost infinite number of differ-
question is how many units of ca- ent obiective functions possible. It
pacity of 1,000 tons can be obtained is up to the analyst to determine
while meeting all the other final de- which ar' the appropriate ones to
mand requirements and remaining use. Moreover, it should be clear
within the capacity limitations. The that different levels of resource
model then has the following form. availabilities can be used by vary-

Maximize: ing the C vector. At the same time,
a great number of coefficients with-

OX1 + OX.. ± . . . ±- OX T+ y in the A matrix itself co.n be varied,
subject to All this serves to enable the analyst

X-to examine the responsiveness of
(I -- A) X CS -- F the system to uncertainties in the

data or to determine the sensitivity
Of course, any combination of in- of the solution to differing levels of
vestment could be maximized by resource availabilities. Thus. the
ansigning weights as coefficents in model, together with the computer,
the objective function as was done serves as a veritable laboratory in
previously. which the analyrt can. explore the

One final exampl, may be of some implication., of a wide range of in-
interest to you. Suppose we define put data and uncertainties,
a unit of mobilization as consisting Time does not permit discussing
of a balanced rix of forces at some the full exploitation of inpit-(output
s)pecified level. Such a unit of forces analysis and its embedding in a
requires various inputs from ill off linar programming model. For ex-
the sectors of the economyv. We ample, the role of the dual model
may treat these requirements for a and its use to determine the value
unit of mobiflization as part of the or prices of scarce resources can be
final demand vector and separate it of interest. It is precisely this as-
',Pt its we did in conne ction with !ec! of input-output which has been
i':vestment. Thus, let of such great interest to the Soviets,

for it enables them to determine
F M - F prices which are consistent with
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each other. Their ideological bias sense that the time phasing of these
against using the concept of inter- activities has been neglected. These
est in determiring prices har b are matters which I hope yoe will
partially overcome by this means.
Finally, the models we have been have occasion to explore in the
considering are all static in the future. 0

[114]

1o

--



NOTES

iI



MR. PAUL D. PHIKLIPS

Mr. Phillips - or, more formally,
Brig. Gen. Paul D. Phillips, USA (Rot.)
- graduated from West Point in 1940.
He received his master's degree fror.-
Gcorge Washington University, and is
also a graduate of the Artillery School,
upon whose faculty he once served,
the Command and Gener&! Staff Col-
lee, th• . ,r-ed Forcel Staff College,
and the National War College.

Upon his retirement in July 1966, he
joined RAC as a member of the Tect,
nical staff. From Apr. 1968 to Feo.
1969, he was Deputy Assistant Secre-
tary of the Army (M&RA), after whloux
service he rejoined RAC in Feb. 1ý49.

(This article was adapted from Mr.
Phillips' presentation before the Opera-
tions Renc erchiSystems Analysis Exe-
cutivc Course at USitMS on 28 Apr.
IM9.)

pl



Systems Analysis
and Defense Management

Mr. Paul D. Phillips
Study Chairman

Research Analysis Corporation
McLean, Virginia

Before proceeding with this article, The New Generation Sts- Officer
I ainould not fail to comment on the
Operation. Research/Systems Anal- Although often considered to-
yats Executive Course which le pres- gether, operatious research and sys-
ently being conducted byi the Armtr
Management School. ter analysis are quite easily sepa-

Those chosen to attend, participate rated in fact if not in definition.
in a course which, by all reports, is Operations research is a highly
one of the beat ever detvsed by the technical field, now with nearly 20
Army and which certainy is of crucial years of formal history, in which
importance to it. In my lWst "reix- very advanced mathematics is often
carnation" at the Pentagon, I was
able t0 send tw" of my oftfcer. to the used. Graduate degrees in OR are
course, and both came back with the granted by many leading colleges
highest praise for what they had got- and universities. Systems analysis,
ten out of it. on the other havd, Is more of a

It probably (d not easy for immediate management approach, almost a
supertvsors to forego the services of state of mind, which occasiouially
some of their people as they attend
this month-long course. But I urge ut
those attending to lear, all they can. be represented simply by a well
They may not be destined to become written, logical mpmorandum cie-
full-time c.perts in all c.•e areas of void of numbers. In this article, I
study to be covered, but they cannot
be effective sýcjff oers - ertaiy will be discussing system anlysis
nsot in the Washington area -- witiojit rather than operationis research
at lcast o broad understanding of the and T will be commenting on it an
capabilities and limitationsw of iste~s5 used at the decision-making level
as"alysi and operattons research. I'll in the Defense Department, that is.
yo ret-e further and say that, if th• in
are in a potition such that their staff at the DA and OSD levels.
work comes -?•.rctly or indirectly to I have already staed two bromd
the attettiei of the 06%e' of the Chicj generalities: Systems analysis is
-f staff or Army Fe'eretariat, they important to the Army, and you
must even think like good '/jet ems
anwlyVtA, though the ,nathematical ought to know soine.hing about it.
trchwiqurs they wlW uuse prb•ably will I have also mentioned the quality
Pot exrceed thr high school level simply of data knd I have mentioned think-

because' t.!e quality of the 4arn doesn't
wa.rant it. ing like a good systems analyst.
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I would like to start by giving mont.; people who can And some
ynu my idea of some of the charac- usefulness In data which are im,
terlstics of a good staff man, wheth- mediately available, though not per-
er ofcer or civilian, as is required fact because collected for some quite
by today's way of doing Defense different purpole; people who are
planning. 1 do not say that thesK not only willing but a~lel to look at4
characteristics are very different old problems in new ways - - somne-
from -those earlier required by a times outlandish ways. Who im-
general staff oficer, but I do main- agined before Vietnam, for exam.
tain that the emphasis is different. plo, that it wag wtt best to build
Then I *ill demonstrate h'ow sys- each succeeding ktjra3tion of fight-
tems analysis can bin of U3se in or aircraft to Bly higher, faster, and
decision-making, by g~i~ng a brief larger than their predecessors? You
rundown on twc car.-. where the are right If you conclude that ýhere
technlquas were used for the Secre- is a high premium for !maglnatlve
tary of the Army and one abortive thinkIng in the Defense establish.
case where the data fsled us, and mont and an increasing premium,
then end with a short list of signif- even among that ancient institu.
icant Army problams dying for in- tion, the Araty General Staff, for
vestigatlon twsigt~hc kinds of tech- those who are willing to make
niques to be learned at the Army waves - provided, of course, that
Menagemen~t 8hoh,!. the wave-maker's product is useful.

Nothing of what I have to discuss Imagination, then, is mAnajfrt pre-
will be very~ elegant in the sense requisite for the new generation
that mathemnaticians use that term staff officer.
for a particu'irly beautiful proof,. My next characteristic for a suc-
In fa.ct, this article may possibly be ceasful systems analysis practition-
most inelegant, But what I do or in the ability to write. I do not
maintain, for the case ~lI discuss, suggest that you will ever avoid
it that they demontstrate the abso- some chanes- -being made in your
lute and v'tter requirement for im- papers, but that shouid be the goal.
agination, for using the' data which What I do mean is that your papers
are available, and* for putting your. should be so logical in arrangement,
self In the shoes of the lieutenant sio econominc&! In the use of *ords
general, Chief of Staff, or Secretarv - and shor-t words at that - (note,
of the Army so eaCO presents his for exsrnple, how the word "utilize"
case for decision to is. aoss. ihas almost eupplanted the -%horter

In his book'Teacher in America, w~ord "uAe" in both- writing and
Jacques Banun atates, "in a life- speaking), and so clear in concept
time onit is lucky to -meet six or -and detail, that only -minor changes
seven people who knov how to.. are ever required. Very few people
(listen j." My observation i4 that cem do that, but, perhaps not oddlly,
thu same can ie said about meeting many systrirs analysts do. If you
people who have the k'nd of imag[- ever- have the opportunity to readA
nation I am talking about, people the fInal version of some of the
who can vsualize p. ecisely the kind, draft presidential meznoraniuns
style. and tone of a presentation that come out of Dr. Enthoven's of-
repdred, not just to convince his fice, you wl~l see what I wicax:. And
immedi%-te superior but which his here I am speaking only of the writt
auperfar can use to make his case; ing, not the content of analysis,
people who can iwagirw> a simple which often was inf uriatin g.
t-*bie. e qu at io n, or matrix which -Finally, ,. good syst.-mis nnalyrt
will, nave r~gee of subiective argu- munt be !r.-telllgently honest )'I the

113 YRTEM9 ANALYSIS ANDI DEFENSE MA4NAGF:3XENT



sen*'i that his product must be open of the OSD staff to look at service
and explicit. To b;Al from Dr. requests in a larger context, that
Entioven, 'An analycis is~ open and of the mission of all services us they
explicit if it la pres~~vad in such contribute te, the natlonaý Interat.
a way that Mhe objectives mad &I- So In our m~wple, we milght Aind
ternatives wie clearly defined, and that the Army request Is denied and
all asstunptions, factors, calea.la- instead that the Air For,* is tasked
tions, and Judgmients are laid b,&e to acco todt the e&tra Army
so that all interested, parties car casuallties in ito under-uped hospital
see exactly how the conclusioneg ct Clark Field In the Philippines.
were derived. .. and how tbe The polnt here Inthat systemsanul-
various assump~tions inkuisace'i the yafr is used to brotodn the meope of
result." the original proposal in the hope

The characteristics or abilities, that the decision will be made in
then, that I consider have hkghest Li manner as systematic, unemotlon.
value for a staff officer-analyst to- al, an!' scientific as possible.
day are imagination, writing ability, A ricond major tea ttire which
and intellectual honesty. The last, systems azulysis provides the man-
of course, has always beena a xAm ager is It set of alternatives before
qua non, The firot two may always a decision. Is ia~se. Although we
have been dehirable; today, they z~ave markedly improved in the past
are Indispensable. t:3 years, the n~ormal p~rocedure in

the past was for the Army staff to
How Systems Analysis (Jan Be of forward to the Chief of Staff, and

Use In Decismo-Making he tc. the Secretary of the Army,
Let e nw w~ko seera ofand he to OBD, a recommendation
Let e ~ow mz~~n seera offor adopting a single, specified

the unique features which systems course of action; for example, a
aralysis brings to the Defense manl- single army objective force. The
ager. One of these is that It seeks decision-maker could say only yes
to establish the broadest possible or no. Today this is no longer pos-
base for decisions. In the case of sible. The Army Secretary and al
the Secretary of Defense, this hisi assistants demand a reasonable
mesaw~ that the OSD staff must con- range ot alternatives, tie assump-
side,- alternatives not available to tions underlying each, and, normal-
or not considered by 'service staffs ly, the incremental coot of each.
when they submit a request for re- One of the mcst nialigned and
atuirces. Let's consider an example. least understood uspects of the sys-
Let's say the Armny proposes to ex- tems analysis approstch is its cot.

nnda hospital facility in Japan to cern with-cost efectiveness. Some
accamrrodate increasing casualties people believe that It is simply
from the war In Vietnam. This illogical to be concerned with coat
proposal will have been well stud- where national security is concern-
led by the Army staff. Such tibings ed; others believe it is unpatrio~ti.
rea costs, training lead time for new

staf. ~i~altrntivs o exandng The facts, of course, arn that re-
stff Vieta alend aative oexandithe sources are tlways at a premium
attitude of the government of Japan adbencmptdfrexeie
will have been explicitly included in cost in one areR inevitably force
the proposal. In short, the proposal reductions in effectiven.,. in an
will be a finished p-oduct and (n other. The concept to simple enough:
the Army's view a reasonable and it in the economic p. nelple of mar-
feasible request. But it Is the duty ginal value. In Defense it says. Any
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dollar spent on improving one's pos- no increase in tactical effectivenes.
tu-e should be spent on that thing Wouldn't it make more sense, if
which will return the greatast mili- more tank capabilities were needd,
tary effectiveness. Naturally, the to spend the $60 million to buy an-
application is somewhat more dif- other 240 tanks? Even a technical
ficult, because for many, many decision like this turns out to be
things which we buy in the Army an economic decision whether made
we don't know the cost; and for by a military man or a civilian. And
most of what we buy wo don't know' please note the place where military
the effectiveness except when tom- judgment entered, right there in the
pared to the thing being repl&Aed, middle when we were assessing tan!'
and often even thert we are uncer- doctrine to see whether or not It
tair. Does anyone oe~ieve that to- demanded a speed of 40 mph.
day's fourth generation jeep - with The Anal feature which sys~tms
its heavier weight, poorer gasoline analysis provides the decision-
mileage, far higher cost (%iven in maker Is its insict'-nce that all
constant dollars), and far hig!ý.er relevant factors be identified. Su-)-
maintenance burden than. tb World jective investigations tend to gloss
War II predeceuor - is an im- -ver many factors, especial'v those
provement? It stil, carries two which are either unfavorA•le to
people and a radio and performs one's preconceived notions or elu-
precisely the mission of its great. sive and difficult to measure. Sys-
great-grandfather. I suggest it is tems analysis forces these into the
less, not more, cost-effective, open, because the systems analyst

Let ine use an example, stolen "startz with the universe," in his
from one of my predecessora, whiez jargon. If he finds an element which
attacks the controversial pioposi- has habitually been ignored because
tion that increased perfoimance it "could not be measured," he tests
implies increasel effectiveneas, or, its influence over a range of values.
that we should be willing to pay a This process almost always sheds
llttle more to get a little more per- added light on the problem.
formance. Suppose that, in a new To summarize here, systems anal-
Zank design, we find that for $10,000 ysis provides the manager these
per tank, we can increase maximum unique features" A broadened base
speed by 5 mph, say from 35 to 40. for his decision; a set of alterna-
Suppose the cost of the tank ir, .sti- tives; identification of all relevant
mated to be $250,000. Now, cl-arly, factors; and one other thinig men-
we can conclude that for a 4% in- tioned earlier, open and explicit
crease in unit cost we get a 14% analysis which permits discussion
increase in speed - so let's do it. and debate on issues of substance
The systems analyst, however, and without passion.
might reason that the maximum 8 P E Attesting
usable speed tased on the tactics tote Prat;- ems Attesis
and techniques of modern armor
doctrine is about 30 miles an hour, So much for the generm! theory.
He might be an Armor of¶Icer and Now let me illustrate the points I've
know this; or, if he !c a civilian, tried to make with a few examples.
he relies on the advice of "Is mill- I hope the application of imagina-
tary co-worker. tion, the necessity to use the data

If we were buying 6,OO0 tinks, at hand, and the values in using
this extra 5 miles per hour would the systems analysis approach wil!
cost us taxpayers $&@ million with be evident. I will start using a
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successful case. (By the way, all the helicopterm and pilots may wait
of these are real-life cames. fieom most of the day for the eaem:,, to
the last budget cycle.) be found). All force workloada must

The first has to do with A.rmy be accomplishea, so the concept was
aviation. The stated issue was, How to try to measure each and take the
many pilots ought the Army t3 highest falve.
train in FY 1970 ? But tVi real As our staodard, or average com-
issue was the level at whi:h the pany, %. took the air mobile come
aviation units in Vietnam ought to pany wih its 31 helicopters. We
be manned. Historically, we had .-onverted alP tactical helicopter
manned our units in Vietnam at pilot sieats in Vietnam into some 70
90% of TOE, simply because the odd notions! helicopter companlea.
demand for aviation units rand the We set aside four aviator super-
pilot shortazg starting in 1965 had visors (executive officer, operations
forced the Army to accept the risks officer, service pilot leader, aircraft
involved in 90% manning. 'We knew maintenance officer). We had his-
it was not efficient. We elso knew torical atsta on the percent of pilots
that the Navy was manning itz assigned who wouild be available at
identical aircraft with 2.t6 crews to lenst 75% of the time, and we had
our 0.9, but two times OSD had similar data and set the same avail-
turned down the Army Secretary in ability standards for helicopter
pleas to permit 100% menning, even availlability and the number of fly-
though the manpower spaces within ing hours required per helicopter.
the Vietnam ceiling had been re- We had some good idea of how
served for that purpcae. So when mrany safe hours a pilot can fly a
the Army staff again proposed the mo,.th, but this figure was so criti-
100% TOE approach, the Secretary cal '9o our analysis that we collected
called for help. Now I must say extra data on it. For example, we
that the role of th Army Secre- grit the opinion of the Surgeon Gen-
tariat was simply to be a catalyst. eral, data showing actual flying
The Lrmy Staff did the real grubby hours per pilot per month versus
work. We suggested the models to the non-combat accident rate; costs
use and we re-wrote the staff paper. and people killed in non-combat
Here is how we proceeded. accidents; Vietnam non-combat ac.

First, we ruled out any recourse cicdent rates versus the worldwide
to the TOE as justification for rate; and t.e rules used by other
pilots. Second, we thought of a serAtices. From all of these, we
simple concept for looking at pilot determined that 90 hours per
requirements, namely, workloads. month, on the average, was about
And there were three ways of look- right. Even so, we made this factor
ing at workload: to fill all the pilot a parameter and looked at rates of
seats in the a-,rcraft normally avail- 80, 90, 100, and 110 hours per
ahle; to provide the pilots required month. Finally, we used hitsorical
to fly the hours historically de- data to construct the mission hours
marded in Vietnam for each heli- per aircraft crew per day and
copter; ant, to provide the pilots month, includ"Ing, of course, nig
required for the mission hours re- flights. .And these were all we need-
quired. MKssion hours include the ed to measure the three workloads.
.1ying hoorm, the preparatory time, Fig. 1 is a sample showing one
br.Ilng r.nd debriefing time, ind of the workload measures, in this
waiang hour-t (for example, on a case flying hour requirements. The
mission some distance from base, first term convert.i total helicopter
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seats In Vietnam to notional com- figure unclasifted, I have changed
panles. The other term computes the numbers.
the pilots required for each com- I 1g. 2 gives the results of &1l
pany. Here are the 4 supervisors, three workload measures and for
Here we determine flying hour seats both rotary wing aAd fixed wing
per helicopter company in combat; aircraft. Naturally, one must stleot
here we deduct the flying hours the highest figure, 8.6 for helicop-
flown by the supervisors. We then ten and 0,8 for fixed wing. When

Sdivide by the percent of pilots we then add& I the requirements for
control headquarters and small

present oaviation elements, where we did use
the time and by the number of the TOE for Justitfcation, our anal-
hours a pilot can fly. ThI last was yls showed we needed considerably
parameterized as I mentioned ear- more pilots tlhan authorized. The
lBer. Shown below, are tho numbor lower part of the figure gives the
of pilots required. T.j keep the nature of the comparison.

PILOTS

EQUATION BW NW Control Hq omwal ele8wsMM
1 Aircrutt manning 619 0.8 x X
2 Flying hours 8.6 0.6 x X
3 Mission hours 8.2 0.5 X X

COMPARISONS

Current auth TOE mannin Analysus
9.0 9.9 11.0

MIr. 2. Pilot requirements for Vietnam (results).

I am pleased to report that this tals in CONUS. He had enough
analysis won our case in OSD and physical capacity in beds, wards,
we were given the necessary money Ilbs, and the like, but he did not
to train at a level which let us rman he e the staff.
in Vietnam at 100% TOE, which is The measure of how much staff-
what we wanL-. Several points ing is required in hospitals is based
emerge: We avoided the TOE; we on a standard unit of workload
took a new, imaginative approach; measurement, "the medical care
we used data on hand or readily composite unit," which for purposes
available; and we used no math of this article we can assume de-
beyond 7th grade level. pends almost exciusively on the

Next, I'd like to cover a success. average bed loads supported. The
ful systems analysis approach which issue, then, was not how to measure

ulh worktoad -a thit appoac whichd
nonetheless did not produce the cor- the workload -- that was already
"ect decision. The basic problem agreed upon; but, rather, whose

was raised and raised, again and average of the average bed loads
was correct. Then, if there were

again, by the Surgeon Generml, who, agreement that the estimate wero
over a period of many months, re- higher than the budget would sup-
quested immediate rei.e! in his man. port, the neXt atep war to determiri
power .eilings so that he could the alternatives for meeting t'ne
.ncrease the staffing in Army hospi- load.
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We had 7 Y2 yeas' worth of daita month lead timi involved in cor-
onbed loads in CONUS by month,ý recting a deficineny tends to petinit

these were broken out into 1) beds praorhatination.- that is, there Is the
occupied by. Vietnam-generated cas- feeling that the problem may no
aalties, and 2) beds occupied by longer exist 4-6 months hence, so
CCONUS-based personnel. ATQ a.4 why c-ommit r~sources to correcting
data were imch as to suggest that it?
the dftcixfn on whether or not more So we created three new alterna-
staffng were needed would rest on~ tives each of which was Aaescribed
th&e Vietnam-generated patients be- in terms which permitted the civil-
cause the CONUS rates were fairly ian deecision-viaker (who in this
constant. case was Mr. Nitze, eventually) to

The average bed load supported select that alternative which best
by the President's budget was 13.8, fit his judgment as to what was
that estimated as required by the going to happen in Vietnam. And
Surgeon General by * method never I suggest that this was a legitimate
made quite clear was 17.1, and that and uneful service to have per.
estimated using statistical tor-,cast- formed. Alternative 1, which was
Ing techniques and th~i available the ultimate choice, presumed that
data was 19.3. We uged linear re- total combat activity in Vietnam
gression to letermirie the trend would be the smaie as in FY 68,
component of our data and seasonal including Tet. Alternative 2 would
variation analysis to, examine simply extend the rate actually be-
monthly deviation from the trend. ing experienced in the Anrt four
The only trouble here was that one mon&.hi of FY 69. We thought this
had to accept the doubtful premise useful, beca'ise it was difficult to
that the tempo of war in Vietnam see how anyone would decide to
would continue In FY 69 and 70 reduce xdupport below what obviots-
on the same trend Jiie as it had ly was needed at the moment. The
from FY 65 through 88. third alternative used the data for

Most pcop~e would not accept 71/2 years to adjust t~he loads being
such a premise, feeling that there experienced over the flist four
would be a levelling off. Remember months of FY 69 to the whole year.
this took place Lfter the bomnbing As I've said, the wrong decision was
halt and with the Paris peace talks m~ade, and I understand that the
about to get started. None of these Army Secretary has gone in to
alternatives looked too appealing Secretary Laird for increased staff-
labt November. The Surgeon Gen- ing to support close to the 19.3
eral knew that his people were figure. la other words, the fighting
grossly overworked; the Army Sec- ia producing more casualties than
retary knew that the level supported oxpecteed and CONUS admissions
by the President's bud!get was in- have increased due to upper respira-
adequate and had strongly support- to' y illness, just as the Surgeon
ed the. 17.1 11gure to Secretary Clif- General predicted.
ford in September. but by N"'vember We examidned some alternatives
felt !ess certain; OSD, smelling for accommocdatoig the added oads.
negoJtiations and a slack-off in fight- We were alrcady using Air Force
ing prematurely, felt that the 13.7 and Navy facilities at the highest
hgure was about right, or at best rate since World War 17 and they
that a modest increase of perhaps could not help, We already were
2(00 bed loads was warranted. Aa in using VA hospitals f'or all Arm%
all probhlms cf this sort, the 4-6 patients who were to be discharged
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from a hospital, and the out-i)f- ments are estimated, but, obviously,
pocket costs to the Army - Lid, 'he,/ are subject to change when
oddly, to the U. S. taxpayer - were muae so far in advance. OPO must
g-oster tran for adding a staffing fin people eligible to p overaa,
capability to the Army. This is K% with enot-Sh time in term of service
cause cf a peculiarity in the wa., to permit them to serve in Vietnam,
the Bureau of the Budget handlew and to Lsue the orders as far ha
the VA budget. A third alternative advance as powhle, normally not
was to cut out care at Army hospi- less than 00 days before the port
tals for depeudents and retired per- call. Much of thin tak is passed to
sons, forcing them to use the new the armies, of course. During the
civilian hospital care program. Not last 60 days before the target
only was the cost prohibitive, but month, a final scramble, we hope,
there were two other se:iou, p:ob- comes close to meeting rsquirements.
lems: no adequate civilian medical However, we noticed thst the
facilities exist near some of cur process was cumbersome, camplax,
largest posts, and the total dis- anL we s•spected that it was not
placement of dependents and re. very- efticient, but we had no way
tirees could no' satisfy the expected of Judging the latter. We felt that
load. Finally, there were two ways it might be possible to cut out the
to handle the problem in the Army. requisitioning system entirely in
One was as an add-on to authorized favor of a push system whereby
strength; the other was to re- CONUS would send -eople to Viet-
program manpower spaces from nara on a fairly steady flow, month
other progranm. Using available by month; end, of course, we would
data on civilian manpower spaces, be willing to accept some over- and
we were able to show that the A.-my under-strength in Vietnam provided
military manpower had been in- it promised no worse than our finely
creased far out of proportion to the tuned current system. The key,
civilian manpower and that there then, was to find out what kind of
was simply no place to cut it with- efficiency ye had in the current sys.
out. hurting the effort in Vietnam. tern. So we made up a simple col-
So alternative 4 was chosen. i,-ction effort: For a given month,

A would next like to discuss an we wanted to know how many
abortive effort which failed because people the theater requisitioned,
of data. I use it to illustrate an how many were crdered to Vietna m,
attempt to find a better way of how many people asrived durJng th,
doing something which is clearly month, and how many were actually
inefficient, but which by long cus- needed during the month. With such
tom has become traditional. I speak data one can make some interesting
of the system used to get replace. measurements. By comparing 4 to 1,
ments for an oversea theater, in this we can see how well the tbeter
case Vietnam. As most of you know, made its estimate and hence the
the procedure starts with the over- estimating error. Comparing 2 toI
sea commander initiating a requisi- will show how efficient OPO weA in
tio3 by MOS for hia estimated ne-da locating people to fill alleged re-
seven months ahead of time. quirements; 2 to 3 will reveal the

The size of the requisition in the extent of error in the data available
case of an active theater is based on peopk and th,ý data's Oimeliness.
on authorized strength and an estt- (At one time withtn the last eight
mate of the operating strength and months we had nearly 25,000 en-
loshes. Looses are comprised of hated names on o0'ir master tape
casuaities and tour ends. Mfany ele- whose term of ser ce had expired
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60 days 4arlier.) ?lnsily, comparing 0 We need to know much more
4 to 3 would give a measure of the about how, te. account for tranalent
wIror in the entire system. Enough en a real timo basis.
saw1 )l W date would permit us to * We shouid analyze the person-
estmate quite accurately the ox- nel requisition "Sytem with the idea
pecte v.,-se of tno dlffereisce be- of improving it. vastly or elinlsmlnang
tween j and 3, and this in the ex- it.
perted overage or shortage in * We need to apply OR to his-
m~apower in the current system4  torical data to improve Our fore-
Well., we got the data all right, but camt on such things as rstantion
wI'1bI certain caveatx which made the rates and enlistment rates so that
data% useles We found out tha.. the our draft call computations mnake
theat~r j.1's, of which there were senue and our re~cruiting efforts are
a number, and OPO started cheat- aim'ed in the right direction.
ing: the J-1 by over-requisitioning * We noed a very much faster,
on purpose, and OPO by over- very much Iwos detailed set of daf
ordering 0,n purpose. Both appar- on Dersonnel for top management.
ently did this randomly, or at least * We need to understand turbu-
in a way we canllat reconstruct. go lence or personniel turnover and its
we abandoned the proJect. eff ct on rsadiness.

0 We need to re-conceptualise
&mg. Slgn~aamt Armsy Problemnt our readiness reporting system, de-

crying for Atkaentka fiming _44 component paits and de-
I pomied shri istof rojctsvising meaninfu measvtres of read-

cprynforsoatthton usinf pR roes inea. This applies to both the
SAtcryngqufor attntion usin ORior Aedve Army and the Reserves.

SA tchnque, ad n clse ith 0 We need to devise a non-
this list. ccensAro-dependent way of doing

0 First and Most imposing, We Army force atructure requirements
need someone to depict the man,- planning to complement the numer-
power/personnel system PA it exists ous w, .r games and simulations
today, as it procures, trains, Main- which tend not to be believed by
tains, manages, and separates per- OSD.
sonnel. And I luelude Regular, ("Well, that's enough of a list. I'm,
Reserve, and civilian personnel. This sure you could build one at least
would give us some Lidsghts - if as good in your own field.)
we de, Acted the real system, not the In this article, I've tried to show
oxie set down in writing - as to the way organized common sense,
whe. E the. real patches ame on this which is my definition of systems
mnodel 1890 steam engine we are analysis, can be applied by imagina-
running. Until we have this, "~y tive people to assist the milltary
changes we make are aliots In tht and civilisan Adecision-niaker in the

A. ~r,~efes Department. C
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War Gaming

Lieutenart Colonel William P. Hanrahan, Jr.
Chidf, Gaming Division

U. S. Army Strategy & Tactics Analysis Group

S T A G-BACKGROUND strategic/tactical concepts, and de-
AND ORGANIZATIOiN termining force requirements and

The U. S. Army Strategy and capgbilities for postulated conflict
Tactics Analysis Group (STAG) is situations. As the Gaming Division
a class II installation un~r the Is the principal organizational com-,
supervision of the Deputy Chief of ponent for executing major war
Staff for Operations of tht Depart- gaming studies, the remainder of
ment of Army. in this article, I this article will focus on its mission,
wouid like to discuss the activities organization, and functions. The
of this group, tne Army's major TD organization of the division re-
war gaming agency, putting par- fiects five functional branches:
ticular en,?.-asis on its Gaming CONTROL BRANCH
Division.

In 1960, after four years nf study, BLUE PLAYER BRANCH
the Department of Army recognized RED PLAYER BRANCH
the need for an agency to integrate PLANS/TECH BRANCH
the militstry, scientific, and com- STRAT/'MOB BRANCH
puter fields fcr the analysis of cow- Within this basic framework, we
plex military operational problems.
In August 1964) it officially estab- have found it necessary, over the

lished STAG in Bethesda, Maryland, years, to "task-organize" for the
and tasked it w'th the genoa1l mis- conduct of any one game. Each
!ion of supporting Depr tment of task organization is slightly dif-
Army operational, planning, and ferent, depending on the size of the
evaluation activities. We accom- game and other factors.ptish this mission by war gaming In large-scale games, we normally
alisd thies aiied abyticar gaeg follow the basic organization foundand ot)her allied anaiyvtical tech-in otgangctvtehtI,

niques. in most gaming activitied, that is,

STAG is composed of fotr dvi- a gam-n• director, a corvrol branch,
sions: Adminlstratize, Syntems a Red player brancn, and a Blue
Development. Studies & Force Anal- player branch. In our gamer the
)sis, and Gaming, fia~l product normally is a rather

The Gaming Division's mission voluminous game report which in
i' ,A derivative of the overall STAG many instances must addreis io•,j-
aiqion and is as folklwe: to apply tics implication in consideraRAe de-
modern war gaming techniques in tail. As a result, we estabflsh two
testing I)A plans, evaluating additional groups .-- Reports &
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Analysis and Logistic Group Aug- member ftom erch Interested De-
mentees. partment of Arnry staff agency, Is

A few words about t4 Report selected. This board meets every
Group. It Is formed, using the re- four to six weeks and is briefed on
sources of the Control Branch. This our progres. They Insure that the
group establishes tUe format of the game is covering the intended scope
report and establishes the schedule and is proceeding in the proper di.
for the feeder repoi ts to the main rection. While this is extremely
report. From their analysis of the important, another vital function of
feeder report, they may generate the board members is to serve as
the requirement for additional In- a point of contact with various staff
formation, or an excursion to be agencies and provide us with the
run to clarify or support decisions latent Army thinking in their area
made or additional alternativeu to of interest.
be gamed. They are also responsible Proceedirg to our gaming ap-
for the editing and collating of the proach, let's briefly highlight scme
final report. of the tools and techniques used.

Let's look at the Logistics Group. We use the systems analysis ap-
We do not currevtly have an in. proach of setting objectives and
house capability to play the dis- evaluating alternative proposals.
crete logistics aspects of a major And we use linear programming
war game; consequently, we need techniques to formulate quanthlble
assistance in this area. A Logistic aspects of the problem. To achieve
Group is provided by au~gmentation random distribution of probabilistic
from the DA staff. The Logistics events, we make use of Monte Carlo
Group provides data to joth player techniques. Since no single approach
teams. I think it is impi.tant to addresses all aspects of a problem,
mention that, while the !.oglstic we merge several approaches into
Group is l:.d4 up by a member of cur simulation of a real world situa-
the division, it saves us several tion. Noting our definition of a
weeks of time if they are current in war game, you can see that it in-
tht latest Department of Army cludes the term "simulation"
thinkir,, in a reqIuested specialty. A war game, then, cosists of the

military interplay, under more or
W41 GhMns less definite rules, of two sides with

A"D MODE3 conflicting objectives.
A war game, by our definition, is There are many war game models,

a simulaton, by whatever means, but most of them have the same
of a mili•'y 'pe"atlon involving basic structure. You have two sides
two or more opposing forces; it is
cunJuted, us!ng rules, data, and each with resources and objectives:
procedures intended to depict an this constitutes a decision me-
aetual or assumed real life situa- chanism. You have sets of rules
tior which constitute an assessmrent

Beforc we undertake a study or mechanism. This assessment mcth-
war game, we rercive from the anism can be consido-red a model,
Cfficc, Uf 4he Deputy Chief nf Staff according to our definitin-a of a war
for Oper.tWcnas a Je~ai'ed sti :y pian game mAe1 A wgr game model is

whice defines ,xaet!y what is de- a document or computer program
sired. The skudy plan is a .. rm contairing all rules, procedures, and
guide of tie aes 'o be adaressed. log ., requircd to conduct a war
A Review Board, consisting o' ono, game.

j1303 WAR GAMINGi



A war game model, then, is simply that fully computerized models are
a set of rules which regulate the rarely uued at STAG. When they
application of resources by two are, it is usually in support of a
sides with opposing objectives, computer-asmist game to automate

In general, .ar gaming models a specific segment of the game.
can be divided into three classes -- First, although the term "war
manual, computer-assisted, and game" is applied to many situations,
computerized, the vbriances in objectives are suf-

Many are doubtless familiar with ficiently different that the task of
the manual game whe'ein all corn- constructing an appropriate repre-
putations, assessments, and deci- sentatlon varies considerably from
sions are made by the players and one model to another, Second, the
controllers. This method is used forces differ widely as to their re-
extensively in the Gaming Division sources and their objectives. Third,
as a planning tool or to play some the assessment mechanism may con-
portion of a game when a corn- sist of a relatively complete set of
puterized model does not lend itself rules, or merely the judgement of
to the problem. Typical examples of an umpire. Finally, war games dif-
manual interpl y are local counter- fer widely In the interaction end
attacks, airborne operations, and timing of decisions and assedaments
small unit actions. You will note which produce the dynamics of the
that the examples involve relatively game.
limited resources. For corifilct in- Recalling the three classes of war
volving many resources, large areas, ga'ning models - manual, com-
and long time periods, we use the puter-assisted, and computerized,
computer-assist or the fully corn- let me Pitate that there is little dif-
puterized model. The computer- ference in the degree of realism or
assist game is the one most com- validity obtainable by uting any of
monly used at STAG and is a the three if they are properly de-
natural outgrowth of the purely veloped. Why Caen use a computer?
manual game. We have found th4s I think I can summarize some of the
most suitable for use in competitive advantages of usiiig the computer
simulation• for a number of reasons. in war gaming.
First, it provides for rapid damage With a computer, we can make
assewiment, which frces the control thousands of computations which
group from many repetitive and would require the services of 300
time-consuming computations. Fi- to 400 people in a manual game of
nally, it permit, player decision, or, the same scope. And we can do it
if you prefer, military judgement, faster. We can answer more queo-
to be properly inserted. tions in greater detail. Then there

The laot class of models - the is the accuracy of the machine. Once
computerized war gaming models- a program is operational, it is rea-
can be considered as the first cousin sonably near perfection, whereas
of computer-assist, Here, all tacti- considerable human error is in-
cal decisions are programmed and ,olved in manual computations. The.
inserted beforehand vo that the sys- increw.md speed of the computer
tern is run automatically without allows us more time to analyze the

human involvement. Tiiis type is outcome, and that is a big advan.
tage.

,.rer•tel•.de•.• i, ince the aroce- I think one should reccgnim, that
dures are pre-determined arid taCti war gaming, by whatever means.
cal responses arc keyed to pre-set involves considerable time and ef-
conditions. It is for just this reason fort. One of the p(pular mlscon
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ceptions about computerized war of the tasks that must be accom-
gaming is that a question can be plished: determination of game ob-
fed in and an answer obtained in jectives; definition of envlronment
short order - like they do in the and time frame; definition of forces
TV series Star Trek or Voyage to (both sides); construction of
the Bottom of the Sea. Nothing scenario; determination of aggrega-
could be further from the truth. tion level: determination of aspects
War gaming is merely another in- to be gamed; and selection, con-

formation system used to provide struction, or modification of the

data in the decision-making prtcess. model.
If you want a good product, it takes At first glance, it would appear
time. that some of these items are fac-

Now let's take a quick look at tors used to organize the game.
some of the factors which must be True: however, in this phase, those
considered in organizing for a game items are addressed in greater
- the purpose, the objective, the depth and in much more detail.
type of plan being evaluated, the The preparation phase does not
size and composition of the forces, end once we begin the next phase,
the type of model to be used, and conduct of the game. Information
the time allowed, developed during the gaming phase

often requires modification of the
WAR GAME PHASES original inputs-or formulation of

Generally, our games can be con- new parameters. Naturally, every
sideredas havinour pahes nes on- effort is made during the conduct

sidpred as having four phases - phase to adhere to the game objec-
preparation, conduct, analysis, and tives through the use of sound tac-
report, tical doctrine as it applies to both

The first shree must be given forces. For this we rely heavily on
equal attention, since otherwise the published documents, accepted in-
last is of little or no value. Further, telligence estimates, and a continu-
each phase is arpendent upon the ity of player assignments.
others and all are almost concurrent The next phase--analysis--is a
throughout the game. continuous functicn concurrent

Our games normally originate with the other phases of the game.
with DOD, JCS, or DA and are Analysis at this time is directed

4irer-ted assignments to STAG from m tassurn th at the dire-
'-)DSOPS Thepregameprepra-more to assuring that the date be-

')DCSOPS. The ore-game prepara- ing generated are useful and rele-
tion includes planning, model selec- vant to the specific questions posed
tion or developm~ent, data collecting, by the study directive. The inte-
and formulation of game directives. gration of these separate conclu-
This, of course, wegins immediately sions into the terms of the overall
upon. receipt of the requirement. study directive becrmes the final
Pre-game preparation often proves order of business short of wiiting
to be one of the largest, if not the the report. Very often, results of
largest, single task in the study. game play require various portions
Game factors and input parameters to be replayed, either for validation
can, and many times do, numbero some dif-
in the hundreds or evern thousands. or toasess te ctic. somedif-
The time and effort required in pre- ferent strategy or tactic. Sometimes
game research and preparation al- these replays are anticipated; some-
most always equ'ils or exceeds that times they are directed by the
required for the conduct of tactical original directive; at other times,
play of the game. Thes" are some they are not apparent until game
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play is under way or completed. in Figre 1. Note that information
There is one qi~estion you can be flowe in both directions between all
sure of: What wouid have hap-
pened if... ? We try to have the phaset. This is most important in
answer a successful study.

I think the interrelation of the So far I have discussed STAG's
font phases can be summarized as structure and our general apprcich

!N

T REPARATION

II
/ REPORT

Fig. 1. Phase Interrelationship.

to war gaming and the vary impor- assessments, and game apprmch.
tant role of the computer. In this How these elements are tied to-
regard, let me re-emphaaize that we gether might. best be illustrated by
considei the man-machine relation- a look at the methodclogy and mod-
ship as critical. That is, the man els we might use in a simulated war
makes the tactical decisions regard- game. This will be a capabilities
ing the employment of tactical study which will attempt to evalu-
forces available; the machine mere- ate Blue's ability to conduct tacti-
ly accounts for the detailed compu- cal nuclear defense during 1969.
tations entailed in the interactions A capabilities study takes the
of the forces and tabulates the re- postulsated threat in the terms of
sults which can be expected from actual forces currently in existcncc
these man-made decisions. Thds is and evaluates the effectiveness of
the underlying reason why we make these forces to counter the current
extensive use of computer-assist threat. A requirements study, on
models rather than of the fully the other hand, tries to determine
computerized types. Let us next the number, type, and composition
take a look At a hypothetical war of forcci necessary to counLL, a
game and its methodology, postulated threat.

A HYPOTHETICAL WAR GAME Within the boundary conditions
AND ITS METHODOLOGY set forth by the study directive,

During the first part of this tactical nuclear war was conceived
article, I briefly covered models, a:. Blue forces opposing a concerted
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Red attack. Blue would employ the impact of the Interactions of
whatever available means necessary significant elements contributing
short of general war to deny Red directly to the generation and ap-
objectives. In the overview, the plicatlon of combat power. These
struggle would esential!y devolve factors were divided Into four gen-
to generating combat power by op- eral categories as shown In Fig-
posing forces. The methodology ure 2.
was designed to aoes and weigh The actual capabilities in terms

RLA*;JURCES

AIR ASSESSMENT
SEA

NUCLEAR
LOISTIC/

LOSSESFEBA

PFtg. 2. War game criteria.

of number, type, end disposition losses are computed and subtracted
for both sides under each of the from the appropriate side's re-
general categories shown, formed sources. Consequently, our yard-
the basis of the comhnqt resource stick for the study was constructed
potential available to the two forces. using two criteria -- the positicnal
.Figure 2 portrays only one-hatf of identiflcation of the FEBA, or
the contikuum. Th:ough assessment movement, and the reeidual capa-
and measurement of actions and bility of each force to continue gen-
interactions, the position of the erating combat potential.
forward edge of the battle area In attempting to translate the
'FEBA) can be. fixed at any point concept into usable terms, unfortu-
in time. The FEBA position is a nately, it became apparent that cer-
by-product ot each assessment. tain elements impacting on combat
The asai'sesment also provides an power and its application defy
accotinting of relative losses and quantification at the present state
expenditures of available resourcee of the art. Such factors as leader-
producing combat potential. These ship and morale, while difflcult to
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evaluate in finite terms for even a A determination was made to
small unit performance profile, arc maximize the utilization of existing
virtually impossible to appraise for models that could be adapted to the
theater-level fc. -. s. Similarly, no problem solution. A survey of
direct values were assigned factors available computerized models re-
such as communications, quality of veals no single mode' would meet
maintenance support, training, and all of the established requirements.
weather. The effects of these fac- Therefore, the approach used wag
tors, though their existence is rec- to select that which most closely
ognized, were considered equal. fulfilled the need; and then, using

Conversely, the ability to deliver this model as the prime vehicle, we
firepower can be measured, and would employ other models, rou-
with a large degree of validity. The tines, and manual operations to
concept of combat power, as used by generamte or up-date Input data for
the study, consists essentially of this model.
target acquisition, weapons selec- It was decided that the basic
tion, delivery of fire in terms of model "*iected would have to aggre-
lethal area, and trovement of tlose gate combat forces at a reasonably
forces employing firepower. These high level (at least the division
fr tors and the physical sub-ele- level) while pr.viding sufficient de-
ments supporting them can be quan- tailed data regarding ground move-
tified, simulated, and discretely ment and attrition. Further, the
assessed. As a result, the milgni- model must be capable of simulat-
tude of opposing forces in these ing the effects of nuclear weapons
terms became the nucleus of the and, concurrently, of integrating
war game. In analyzing the task, the effects of conventional muni-
certain major problem areas were tions. Finally, th-. model must pro-
uncovered: nuclear effects, nuclear vide maximum flexibility to the
delivery means, target acquisition, game'a for the conduct of tactical
and logistic implications, play. To meet these initial require-

Ar sessment of nuclear effects inents, the computerized differential
would be required for a large num- war gaming model Tartarus was
ber of diverse troop units and logis- selected. This model provides for
tic installations, the assessmtnt of movement and

The effect of nuclear weapons attrition of large land forces in con-
should be assessed in conjunction tact. F3rce magnitudes of oppoeing
with the effect of conventional elements are expressed in terms of
weapons during the game, and the firepower potential (FPP). The
ovo-.:. force captsbilities of both FPP of each type of weapon em,-
protagonists should be determined. ployed by the force is determined

An accounting of nuclear delivery in accordance with the definition of
means and weapons by yield would FPP: FPP is the product of the
he necessary. lethal area •.r equivalent per round

Target acquisition and target and the average hourly firing rate
selection would be the prime deter- in the defined situation of a defen-
minant for the expenditure of a sive force closely engaged with the
given nuolear yield and utilitatiou attacker.
of a particular delivery system. The key phriases are "firing rate"

Logistics implications would IN and "defcnsive force." Taking first
paramount should the conflict con- the second one "defensive force."
tinur at theater level beyord the we consider the firepower to be at
normal stockpiles. its maximum for the defender and
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the target for a defender (that Is, unit against every other weapon
the attacking formation) to be motit class of the target unit. Other fea-
vulnerable. Therefore, all forces tures of Tartarus include barrier
start with a basic firepower poten- portrayal effects due to types of
t#.& computed as if they were de- terrain, and assessmlent of the ter-
fending. When the two forces are minal effects of close air support
played in Tartarus, the first phrase sorties and nuclear weapons. Tar-
"firing rate" becomes important, tarus also portrays movement delay
Since FPP is calculated only for a due to sudden largo losses of per-
defensive posture, a series of fire sonnel, and has procedures for up.
rate modifleris is used internally by dating units with peraounel and
Tartarus to vary force magnitude weapon replacem•,nts. The informa-
and to reflect L-epower potential in tioL Tartarus provides the player
other tactical postures (i.e., attack, teams can be summarized as in
delay, hasty lefense, counterattack, Thble I.
or fire support). TABLE I-

Tartarus has the capacity to ac-
cept a theater-level war ga~ne of up TARTARUS IV
to 300 units. Each unit can be de- 1. MOVMENT OF COM0AT
scribed by up to 94 resources or FORCE&
weapon types. The model combines 2. LOSSES TO COMBAT FORCES

DUE TO CONVENTIONAL
the weapon types into 10 separate FIRM
weapon classes (Table I), all with s. LOSSES -I COMBAT FORCES
an appropriately weighted range DUE TO NUCLE&R FIRES.
and FPP. 4. ASSET OF ZFrECTS OF

CLOSE AIR MISSIONS ON COM-
TABLE I BAT FORCES.

TARTARUS WEAPON CLASSES 5- ASSESSMENT OF DELAY IN
MOVIEMENT ON COMBAT

CLASS WEAPONS FORCES DUE TO THE EFFECTS
I SMALL ARMS OF NUCLEAR OR LARGE

11 MACHINE GUNS AMOUNTS OF CONN ENTIONAL
W AT WEAPONS FIERE.
IV TANKS You will note t0at r'artarus is a
V MORITAGRT ground battle model, and while itemVII MEDIUM RANGE ARTY. 4 indicate! that the effects of _nose

VIII LONG RANGE ARTY. air are assessed, this is nc.' o im-
Dx rXIssxFS ply that Tartarus d,,hts the air bat-.
X PERSONNEL tie. The air su )port available to

Class V, which is Personnel, does each force i• manually comps'ted
not contribute directly to FPP. and then in-put to rartarus as 'cf-
Movement and attrition in the sim- fective sorties. 1nally, the units in

ulation are functions of effective Tartarus are of two kinds, maneu.
fire received. The calculation of fire ver or artillery, both directiy pro-
r•ceiw-d considers the delivery ducing firepower. The impact of the
unit's conbaseders reloss uf logistics installations musttunit's FPP based on its resources,

mimion, and the range to the tar- be assessed outside of Tartarus.
get unit. With Tartarus as the focal point.

Other considerations incladc sup- three other models arm also being
pression of ability to fire due to in- used in the simulation.
coming fire, the firing unit's own As noted in Table 11, inherent in
movemrt-t, and the relative efficien- the logic of Tartarus is the capa-
cNv of et. -h weapon class of the firing bility to assess the effects of nu-

WAR GAMING



clear we,,pcins against maneuver assist in the derivation of these fac-
elementr as they are played in the tore, the STAG routine Sphinx was
model. Briefly, this assessment to used.
accomplished through a matrix con- This model is designed to assess
taining ialues excpressed m a per the damage respalting from the em-
cent of lowm to each of the 10 weap- ployment of nuclear weapons on
ons classes played in Tartarus. targets which vary in size, shape,
Theee factors va: -,in magnitude by and vulnerability. Each target ia
yield, type unit. and the tactical defined in these terms and its loca-
posture of the unit belzj wassesse. tion end resources plotted. Sphinx
Though the application of these fac- will accommodate a target array of
tors is inherent in the Tartarus 400 elements, neah containing up to
logic, the derivation of specific fac- 99 types of resources. Each sub-
tors for each weapon yield. each element In the array in considered
type of unit, and each tactical poe- a target for asnesment: therefore,
ture must be accomplished exter- collnteral damage from nuclear
nally and in-put into the model. To weapons is assessed agaiuat other

FERA

CD (D

F'ig. 3Spixarray I maneuver unlits).

targets iiý the same general area of TOE weaponry in t'ýrms of Aire-
th-eec actually, attacked. 'igure 3 power potential. The ndninmurn safe
shows a division array with somne diatance for friendly forces comn-
of the divisit.n. sub-elerrents por- mensur~te with the yield of intere~st
t raed, was then superimposed on the tar-

Each sub-ce~m.nt is assigned its get array,
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This, in effect, places those ele- entire division array, the statistical
ments forwa*d of the line in a nu- bae for each factor developed was
clear sanctuary for targeting but rather large. These factors, in-put
not for affects of this yield. Next, to Trartarus as parameters, remain
those units considered appropriate cowtant throughout the game.
for attack by the parttcular yield The method just described was
were targeted. These data were considered appropriate for the as-
then in-put into the routine. Up to sesament of large maneuver units
this point, man has done the think- ir a deterministic model such at
ing. Now the machine does the Tartarus. This is particulauly valid.
work. since the effects of CEP and tarwat

The weapon of intereseZ as then error location randomization had
fired on each selected target a mini- been consldered and aeesunted for
mum 3f five times, randomized each in the derivation of the dxpected
"tIme for magnitude, direetion of values. However, as stated earlier,
CEP, and tpget location error. One the war game and subsequent anal-
of the most useful features of yeas should be able to account for
Sphinx is the capability to sum and the finite use and loss of nuclear
average the realts of repetitiva delivery systems. F'urther, there
strikes against a particular target, Mhould be the capability of address-
while automatically restoring the ing the possible implications arising
element to full strength between from the use of auclear weapons
strikes. Therefore, the resulting against logistic-type targets. An-
factor is the average assessment of other STAG development, the nu-
all targets sttacked. These, In turn, clear assessment routine (NAR),
are individual results of a five-shot was used for these purposes. The
average, and thus could be used as basic model is essentially a circular
representat've of a "single random overlar routine. It applies damage
shot" for the yield. When consider- radii by yield and deliveryv system
ing the number of targets for an through a rapid look-up technique

-R SOU RCES
jAGZ

4- $OW17ZERS

Fig. 4. NAR target element nuclear 1ehivery systernm).

as a per cent of coverage for ;ach Consider a target element in this
target element covered. Thie is size and ýhape and. for simplicity,
basically the saase techniqtue used as having ':at two resources. After
by a prefx 5 ki~cer. To illustrate, computing OEP, the model &iects
let us turn to Figur,' 4. an actual ground zero. Then each
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radius appropriate to the yield be- tion ia movement capability or Ar.
Ing assessed is applied, and the Ing rate. 'ibis would be in-put to
total losses for the unit are tabu- Tartarus.
lated - in th, •simplifted case, ap- To aid in tbe selectton o, tarets
proRimately 26 per cent of the and yield for .e tactical anitx, we
weapons, or 1 howitzer, end ap- are using a target ac~uisition r".;-
proximately 75 per cent of the tine or PAif.. 'this rovtine ia based
troops, or 98. These finite losses upon pre-determined detection
arn then subtracted from the re- probabilities which are associated
sources of the appropriate unit t-s with various unit types, sism, and
played in Tartaruis. In tactical distances from the line of contact.
units, these loome affect the FPP The major unit locations in Tar-
of the unit concerned. Were this a tarus are fed into TAR, where they
logistic inqtaliation, the resources are broken down into thtdr sub-ze-
would, n-turally, be different--and merts arJ positoned in th1i? nor-
the impact of these losses rould mal employment dispositions. This
have to be translated into a reduc- positioning of the sub-units places

....... .... .....
Emit I

7. •ALI E U1j

ZONE IV

\

FIS. 5. TAR no

them in ont of four surveillance Tartmmu game. At this Poisot, w
zones, each zo!ý-. with a differen •take the Tartarus unit mission
detection probability by unit. typ,• cards fo- "thr sake of in~eret &a-d

Figure .5 depic•ts w-hematically - run thew thrý)uh TAR to %.Atomat-

portion o~f the battlefsial with The icxly'-;, hi"to the line of contact. 'th
four zc_.es defined. When potential raiswion cards also• provL' the Ims.-
targelts &re desired, we s';op the tions cf &H! moJor units b~tng
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played: in this cae, the divisions. anized battalions in Zone I will
Using the parent unit and the line be detected, then, on the average,
of cowtvet as reference points, five of the six battalions shown will
TAR then positions subordinste lbe ý-cted as potential targets.
elements A.. a realistic battlefield The spec~fic five are determined
configuration, Upon completion of ra' jmly by TAR and will appear
this updating procen, TAR then ap- as targets on the print-outs fur-
plies the pre-dotermined probabili- nished the player teams.
ties tp each type of unit In each zone The players use theme lists, which
and then provides a print-out for are sequenced by time of acquisi-
the players. For example, If there is tion for eac1 target, to formulate
a 90 per cent probability that mech- their respective nuclear fire plans.

-A

I

KINKX rt TARPTA RUS IV

I'

TARGET ACQUIST'ON ROU1 INE

SURVIVAL 1-nOBALOILITY HAZARD IN A NUCLEAR EXCH',NGE

NU2LEAX ASSESSCMENT ixoU rINE

Fig. 6. Recapping the total mystern o" sub-systems.

These plans are then executed in data for use in both NAR and Tar-
either Tartarus or NAR as appro- tarus. Manually computed air sor-
priate. Now let's recap our total ties fo ' each side are in-put as a
system of sub-systems. (See Fig- player option. Taking these various
ure 6.) inputs, and weighing and measur-

With Tartarus as cur basic too! ing their impact, Tartarus then
for the simulation, S has translates the sum total into a
or the discrete databSphinx usep- meaningful tactical portrayal.

viided the discrete data being used 4 few comments on valit.*y or"
in the nuclear matrix for the assess- ';,,ation. You will note that we
ment of tactical formatons, The do niot use a completely stothastic
discrete nuclear asseosrnent of approach; -however, neither is it
ground delivery lystems, Iogisti completely deterministic. Various
and other fixed type targets is be- piecec of the garrt- do inv,'lve vari-
ing computed by NAR. and then ap- able rangea of values, and one is
plied to ti:,, Tartarus play. Concur- selected, lepending on chance, with-
rmntly, TAR ,. generating target in a defined probabitity. We do not
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attempt to create a broad spectrum namic interplay between a series of
of answers matched against the em- choices among alternativen, the
ployment of all or even most of the consequence of each choice, and the
possible stochastic variab~les. The relationship amon~g these evente In
assessment using Tartarus, for ws:- time. Basically, wi~at this does in
ample, in deterministic, but the der- allow us to make,, relative evaiua-
ivation of the nuclear factors in- tiors of alternatives in a complex
volves the probabill iic application situation where the outcome de-
of errors randomly. The net result pends not only on our choice but
is that which can logically be ex- a~so on the choice made by the op-
pected. position. In a specific situation, the

Our sensitivity analyses are cen- relevant factors can be seen ms part
tered on a determination of ho- of adefinite complex and be brought
variations in key parameters and into group consideration. This pro-
assumptions would affect overall vides an orderly vehicle for the
results. These key parameters are analyst to follow a comnplicated
alwayts identified by specific docu- chain or interlocking chains of
mientation and labeled as to their events.
origin. In all of our games, we con- The many limitations of war
sider this identification of uncer- gaming fall into one of two types.
tainties as vital to the overall study. First, those Inherent in the game.
When time permits, and when the Second, those which accrue from
situation dictates, we run "excur- the management .f the game. The
sions" witb key parameters alterea; inherent limitation. arises from the
however, generally speaking, the fact that we use a model of a
valdity of our games is focused pri- real world process. No model can
marily on the validity of the input poi sibly include all of the Lharac-
parameters. We do not run entire teristics of the real process. When
games to eotablish a range of an- we consatruct a model, then, we must
swers; rather, we examine a range select those properties or character-
of input values and apply the most istica which we believe are most
likety. The results are then repre- irri- )rtaflt for our purpose. In de-
sent ative of what will probably oc- veloping the game, the purpose and
cur given a speecIfic i inge of pos- scope must be kept clearly in focus
ss bilities. to identify the important factora

we wish to represent. Since the
WAR GAMING--CAtABhIUME7S garne is an ckttempt to simulate a

ANDl LIMITATIONS real world conflict, the pieces or
Before I ,summarize, I would like data represent some element of the

to cover the capabilitie!., and limita- real world. The accuracy of the re-
tioris of war ghming. Thpre are sults of gaming are directly influ-
those who ecnsider war gaming a enced by the accuracy with. which
waste of time and totally useless, these pieces are represented.
and others who hail it as at panacea To represent the important char-
for all problems. The latter are teristics or properties of the real

*possibINy more dangerous than the world, it is necessary to establish
iorrner, but both are wrong7. The some quantitative measure of these
vaiue of gan..ing lies somnewhere be- characteristics or properties. This
tween these extre.-nes. We consider is done b,, making use of data from
gaming important to the -3olution such st-rees as experiments, field
of very complex operations research tests, (fr -()n,')at rec,'rds. Unfortu-
problems, since it provides a dy- nittely. we vannot Ftlways obtain the
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precise an(! well-founded data that We can partially avoid bias by a
we need. One area in particular is well-developed model with objec..
an important limitation which I tive rules. The remainder rests on
mentioned earlier. We have yet to the objectivity of the players.
find a satisfactory quantifiable ex- In summary, the acceptability of
pression for such intangibles as any conclusions depends entirely
leadership, training, morale, shock, upon how accurately the game Ats
and fatigue. Yet we know such In- the essence of the real world prob-
tangibles can have a marked influ- lem and how well the game was
ence on combat effectiveness. This managed. While a computer gives
does not mean we accept the aitua- us a great advantage, it does not
tion as it is; quite the contrary, we
continually search for an acceptable add any magic ingredient. We be-
techn&iqe, lieve that proper use of war gaming

The second major category of provides an extremely valuable tool
gaming limitations concerns man- for the military planner: it is a
agement starting with a failure to management tool to aid in the deci-
clearly specify goals and objectives. sion-making process. But it is not
As you well know, any management the ultimate solution for all mili-
control system must be designed to tary problems. In this regard, a
accomplish a particular objective or war game must be constructed or
objectives according to plan, so the adapted to handle specific problems;
plan and subsequent execution is otherwise it may not emphasize or
firmly linked to the specified goals. consider those factors mowt rele-
It is all too easy to draw sweeping vant to the problem. Even then, it
conclusions, apparently supported is unsafe to assume an answer is
by the outcome of a game, when correct just because it has been
critical tactical or strategic ques- war gamed. 1tou wouldn't accept
tions have -been forgotten, ignored, the conclusions in a staff study un-
or avoided by unrealistic assump- less the facts iupported It; the re-
tions. Further, there is always the suits of a war game should be
tendency to prove what is desired. treated the same way. 3
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Army Management
Information Systems

Brigadier General Henry C. Schrader
Director, Management Information Systems

Office, Chief of Staff of the Army

Tt is truly a pleasure to hav- been jacent stools and were contemplat-
in .,ited here to participaLe with you ing a martini. Suddenly the large
today in a discussion for your map, got up and, giving the little
course in Army installation man- fellow a wallop, knocked him right
agement. The problem of ADP off hIN chair onto the floor. "That's
management is associated very karate from Korea!" The little fel-
closely, of course, with the things low shook his head, pitked himself
that you have been reviewing and up, and sut down again. They then
studying for these past couple of went on drinking their martinis.
weeks. My last opportunity to work Pretty soon the big fellow got up
with the Army Management School again; this time he really hauled
was with the operations research/- off on that little fellow, who did a
systems analysis group. I had the complete somersault. "Judo from
benefit of working with them in de- Japan !" This time the little fellow
veloping their curriculum, and I've had some trouble getting up; he
always enjoyed my association with staggered out the room. But a little
the 3chool. This is the first time later the door opened, and in walked
I've been invited to participate in the little fellow with a package.
this particular course and it's cer- Coming up behind the big fellow, he
tainly ? pleasure for me. hit him with something on the back

Today I'm going to describe for of the head. The big fellow fell off
you some of the most significant his chair flat and was out cold.
actions that have been taken in the "Bartender, when that big fellow
past year in Management Informa- wakes up, teli him that was a crow-
tion Systems and then perhaps pro- bar from Sears!"
ject aome things in the business of So whatever I say today, gentle-
management systems that we are men, be aseu--d that, often and us-
trying to get into in the future. Be- ually, the simpit, straightforward
fore, however, getting lost or get- systems are more effective or just
ting involved in the complexities of as effective as the exotic. Now, be-
these management systems, let me fore I move into all of this, I'd like
tell a little story with a moraL to give you a little feel for the scope

Therc were two men sitting in a of the problem, the magnitude of
bar room one evening, one large, the systems in which we are in-
one small. "thcey were sitting on nd- volved, and the magnitude of the
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resources that we are putting into were being spent, and this I will ad-
these systems today. There has been dress in a few minutes. But these
phenomena) growth in this are& of increases in growth have not gon-e
MIS in the past eight years. At the unnoticed by the highest levels.
beginning of 1962 there were about Close interest is now being spent
15,000 man-years of effort devoted on these expenditures by the Office
annually to this type of work. We of the Secretary of Defense, the
are now rpeLdirg about 30,000 man- Bureau of the Budget, the Congress,
years of effort. In the year ahead, and even the President personally.
about 1973 or 1974, we hope to level Congress follows our ADP manage-
off at about 35,000 man-years of ment through the Subcommittee on
effort. Figuring that a division Census and Statistics, which in part
force today has about 48,000 men, of the Post Office and Civil Service
two-thirds of the division force is Committee of the House. This com-
engaged in this type of activity. mittee also holds hearings periodi-

Now, as our personnel resources cally on the management of ADP
have grown to support the conver- systems in the government. Other
sion of manual systems to auto- committees address specific aross.
mated ones, so has the number of For example, the House Approprea-
data processing installations. In tions Committee is currently rt-
1962 we had about 400 installations viewing ADP costs in connection
and about 170 installed computers. with the 197f) budget and we testi-
By the end of lost fiscal year, we fled recently before that Budget
had about 700 data processing in- Committee. Pending before the
stallations and about 750 comput- Senate Committee of Government
ers. Now, looking ahead again to Operations is a bill introduced by
about 1974, we project a levelling Senator Montoya, a Democrat of
off at about 900 computers in the New Mexico, that would establish
Army. Why do I say levelling off? a five-man board to review all pro-
Because by that time we expect posed procurements for ADP for
that the third-generation equip- the Federal Government. This bill
ments will have been moved into would have all executive agencies
place and that they should have and departments submit their po
reasonable operational efficiency at posals on ADP equipment s lections
that time. to the board. withholding procure-

To indicate the scope of the ef- ment action until they give the nod
fect of our efforts, last year we in favor threon. This would fur-
spent on the order of nagnitude of ther delay tfe installation of our
$20,000,000 on automatiZr In the third-generation types of equipment
Army. This year we will be ap- and systems ftn an additional un-
proaching $360,000,000. There will specified number of months.
come a time when we will be level- The General Accounting Office
ling off at about $420,000,000 while has shown tremendous interest in
we are going through the side-by- the work of the servicet %nd other
side operation of second- and third- elements of government, and in the
generation equipments. past several weeks the Office of the

When I first learned about this Assistant Vice Chief has had to
tremendous resource expenditure brief 20 of its people on our efforts.
that was gcing on, I was d.eply I think that they were very favor-
worried a.% to how I could assure ably impressed with the philosophy
that we were getting a fair value that we are now exercising in the
for the tremendous resources that managemrent of these systems.

[146 ARMY MANAGEMENT INFORMATION SYSTEMS



And, finally, there is one other Air Force, where it is handled by
agency of government that is whole- the Comptroller of the Air Force.
heartedly and very actively in- Now having given you a back-
volved in this business of ADP ground of the aiagnitude of the
hardware; this is the General Ser- problem and the interests of the
vices Administration. Under Pub- various elements of government in
lic Law 89306, the Brooke Bill, they our computer activities, let me go
were given the responsibility for into the accomplishments of this
managing the selection of comput- past year.
ers for government-wide applica- In the fall of 1967, the Army
tion, and in this past summer they staff, spurred by General Johnson,
have elected, under the law, to do realized that there was something
all fint I price negotiations for any lacking in the Management Infor-
elenmnt of government buying two mation Systems, that throughout
or more of any kind of computer. the Army major systems were going
This has resulted in a six- to eight- on, being designed, being program-
month delay in the award of con- med, on an individual basis without
tracts for hardware systems. I want a total framework within which to
to say that one time last October, develop a network of related sys-
the Army had some 16 sets of con- tems. This is the reason why Gen-
tracts, numbering about 125 indi- eral Johnson had us start a study
vidual computers, pending these called The Study of Management
final negotiations by the GSA. I do Information Systems Support (SO-
not want to leave the impression MISS). Notice again we say that
that the GSA is not responsive to in 1967 we had $323,000,000 devoted
our needs, because it's just that to t'ls eff-rt, The $50,000,000 for
they were not staffed to accomplish contract effort is included in that
these tremendous amounts of nego- $323,000,000. Now, ADP policy
tiations that were necessary. So guidance from higher authority is
they, at our request, delegated back clearly stated. The key point in
some of these final negotiations to terms of the SOMISS study is that
us, and we are about getting over standardization is mandatory for
this workload hump that we had. all systems which have multi-activ-
Now at Headquarters DA, the in- ity application opporturitite, This
creased attention given to informa- requires a centralized system-design
tion systems and ADP management machine programming at the high-
has resulted in organizational re- est level p-rtinent to systern appli-
alignments, and the need for addi- cation.
tional resources and the complexity The Secretary of Defense has
of managing these systems was fut - used the term "multi-activity sys-
ther recognized. tems." The term that we use in Vhe

Today, as it has been since 1963, Army today is "multi-command sys-
the top-level Army management of tems." By multi-command systems
our computer systems is at the level we mean systems that have appli-
of Chief of Staff. We today have a cation in more than one major army,
group of about 115 people that are cemmand. An example is the morn-
involved in this job of managing all ing report system. It would not be
aspects of computers and computer- appropriate for the Army to con-
related activities. This can be corn- tinue to design mornm , report ADP
pared with the Navy, where man- systems throughout the worid
aigement of computers is done at CONARC to design its own, USA-
the Secretariat level, and with the REUR to design its own. and the
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Pacific co m m a and its own. There- solicit proposals and o! (-valuating
fore, it is envisioned that these those proposals, monitoring the
should all be centralized-designed; civil service and military ADP pro-
once the design and programming grarms. and so forth.
is finished, then it's extended by a The U. S. Army Computer As-
centralized organization and used sistance Support and Evaluation
world-wide, thereby insuring that Command (USACASAEC), !ocated
this system has to be maintained at Fort Myer, does the evaluation
and supervised only from one point, and proposal work. These are the

This is the basic problem that people who will be available on a
was addressed in the Study of Man.. world-wide basis to assist the indi-
agement Information Systems Sup- vidual commands in working with
port. Some major shortcomings their systems requirements and fea-
were found by this Atudy to exist tures.
today. In the Pcntai;on, planning The U. S. Army Computer Sys-
and management for systems was temrn Command will replace the
being handled by three distinct of- Army Data Field Systems Corn-
fices, the Office of the Vice Chief, mand (at Fort Belvoir), wtich has
the Comptroller, and the ACSFOR. been in being for about four years,
Secoid, there was no basic philoso- involved in the design and prograw-
phy as to who would be responsible rning of army field systems (by this
for developing requirements deter- I mean responsibility for the divi-
mination. In most instances, when sion level and the corps level for
an inuividual system was author- tactical systems). The organization
ized to be designed or programmed, will be redesignated the U. S. Army
it was left up to a contractor large- Computer Systems Command. A
ly to determine what it was that ceremony will be held at Fort Bel-
the Army needed and what the voir at which time the Computer
managers needed, to give them a Systems Command will be officially
program to aihieve an end result, launched. The organizatioi within
a-id then to proceed xight on with the present calendar year will grow
the design and programming of in size from about 300 people to
that system. As I will outline in a about 1,400. At Fort Belvoir we are
few minutes, now this is also being going to centralize, in terms of the
brought into an organized control. design of these systems, about 700

Systems were developed world- pcople. and then on a phased basi.3,
wide in various locations and, final- on July 1, October 1, and January
ly there was no central place from 1, 1970, the command will be taking
which the Army installation corn- over, groups of designers and pro-
mands could be given technical sys- grammers in various locations in
tems support in developing their the world to centralize the systems
AI)P specifications or in designing design.
'heir programs. Now, the basic dcisions on this

I would like to point out so-me of study were made by General John-
the changes, that have come about son on July 1 of this paAt year.
in the past year. As of mid-July Then, as you will recall, General
1968, the Management Information Westinoreland came in to take Gen-
Syvetem Directorate (MISDý has eral Johnson's place. General Pal-
sll resporlsibility at one location for mer came in to take General Ab-
,tl! matters pertaining to the ap- rams' place and, because of the
proving of systems and specanca- magnitude of the impact of :hese
tions, of going out to vendors to changes that were proposed. it was
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very necessary for our new Ch~.f of tified the various programs that will
Staff and Vice Chief of Staff to read come under this command on a
into and to discuss this considerable multi-command basis. As it now
change with the Army Staff. On stands, the COCOAS and COSMOS
the 25th of October, General Palmer come under the command as of 1
convened in the War Room all the July; the PERMACAPS and the
senior commanders and senior staff USARPAC designers, as of 1 Octo-
members of the Pentagon and re- ber; and the Supply and Mainte-
viewed tLs concept. The reaffirma- nance Agency for Europe, as of I
tion was made by the Department January 1970. This plan wýs corn-
of the Army on the 25th of October pleted at tl'e end of Janua.y and
with respect to the centralized sys- on the 27th of February was ap-
tem. proved by the Department of the

In this decision, it was determined Army. The new command was
that the Army-in-the-field system, established and in December there
that is the TACFIRE (Tactical Fire was an augmentation of 79 peopi•.
Direction System) and the Combat As of May 1, there is an additional
Service Support System, systems augmentation of 875 peopie.
whose design had been under way I have outlined the responsibili-
for several years, should oe brought ties for projects worldwide. There
together with the resource manage- are approximately 1,400 people that
ment systems that were being de- will be under this command in the
veloped independently, such as the current calendar year.
COCOAS (CONARC Class One Au- Now let us look at another area
tomated System) and CASSA of the n.aster planning of these
(CONARC Automated Systems ADP systems. There was the con-
Support Agency) systems (under cept established back in, 1963 that
CONARC), the COSMOS system persisted until 1967 that thv Army
(being developed by Sixth Army), should develop a single massive data
and the like. bank in the Pentagon for the use

We were tasked, then, in late of the Army Staff. All related in-
October by the Vice Chief of Staff formation was to be stored and kept
to develop the plan for the forma- up to date, and this concept per-
tion of this new command. This plan sisted for about four years. During
included the following items. The that time, no one, however, was able
AR 10-9, published recently, very to document, to determine just what
carefully spells out the relationship it is that's supposed to be kept in
between this command and the this single data bank and how to
major commanders and the Army keep it up to date. About two years
Staff. The DA pamphlet 19 series ago, that philosophy was changed,
wili be published in tht next few and today we have the philo.ophy
weeks; this is a tremendously de- that there are thirteen functional
tailed prper that specifies and lays areas and that each of the Deputy
out the life cycle mhnagement for and Assistant Chiefs of Staff in the
ADP systems. Pentagon -the DCSPER, DCSLOG,

The Commanding General of this COA, and so forth-- i responsible
new command has two hats: he's a for the development of the data
commander in his own right and bank in the area he is primarily
he's also project manager for hard- responwible for. There are thirteen
ware and software development. He functional areas, and in these areas
receiv•ed this charter from tb', Sec- there are today &ome 1,50 ADIP s-ys-

rctarv of the Army We have iden- tems that are either in being and
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operational or in advanced states TABLE I. OUTLINE OF AMIS
of deveJ' pment and slated to be MASTER PLAN
finished in the months and years
ahead. I. INTRODUCTION

Now, the job, of course, is to re- I. C of SA GUIDANCE
late these systems, so that we can Il. RESOURCE SUMMARY
manipulate information back and IV. OBJECTIVES
forth and extract from one and com-
plement another. This is the activity V. MAJOR ACCOMPELSH
that we are engaged in today, to MENTS
insure that these systems are so VI. PLANNING GUIDANCE
designed to permit us to have this VII. SYSTEMS DEVELOPMENT
flexibility. Last December we had rROGRAM
approved by the Vice Chief of Staff VIII. PROGRAM MGT. & TECH-
what was called an Interim master NICAL SUPPORT
plan. It's a document of some 6 IX. FUNCTIONAL RESOURCE
to 70 pages that outlizes how we PROGRAMS
would, by Auguqt 196), analyze and
relate these systems into a cohesive X. PROGRAM BUDGET
Management Infermation System. REQUIREMENTS
Unless we have a master plan that
can relate these 11W systems, we every one of the 150 individual sys-
will not develop the integrated cap- tems is being analyzed to determine,
ability that we neeI to draw from as preciecly as we can, the people
these several functional data banks. and dollar resources that will be
The task that we have undertaken required to inished the individual
is today quite extensive. We have .-ýstems through the development
brought. together specialists from phase and then what they will re-
the offices of the DCSLOG, DCSPER, quire in resoures to operate them.
and some of the major command& in From this study o. these 150 sys-
order to do this rdcatilunship study, tems, it will be quite apparent ti-at
and Irm hopeful that ir August we we cannot continue all the systems;
can complete this plns. The First therVforeV. priorities will t to be
Army ADP Master Plan was an- e:,%&"_ahd; zL:e will have to be
proved in October 1 669 wad world- set aside.
.. dii�ritinution will be made in 'Undcr item t prog-am marn-

November 19t69. -_uikL ana technici Iupport, we
I'd.. 111--e to, make an outlino' ýa," i veral studies going on. The

of thl -arious parts of the program SOMISS was one of these. Another
that we are engaged in. (See Table is ADPREP (Army Data Processing
I.) As for Roman numeral three, Resource Estimating Prncedures).
the resource summary, we will make When a new system iS started, +here
a summary of the total resources is great difficulty in defin.n, its
that we envisioned hy years to be length or what it is that we will
required to complete these Plorts. need in resources in onier to develop
Under Rrman numerr-l four, we will and operate it. Therefort, a reaoirec
state the objectives of iale func- masg t ,tudy is under way in
tional chiefs and the malor com- this area to improve our systenm
manders as to what it is they hope developmont estimatiny procedures.
to gain from these intea,. ited sys- Finally. under item ten, we are try-
terns. Under Roman nurneral veven, ing to place this review of resr_-•
the systems develop~inent prograin. required - a an•z al basis so that
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by August of this year, we will be been for some weeks, but was now
able to begin an annual cycle of recuperating. He was pretty well
events that is consistent with the fed up because every rnorning ai.
budget cycle in order to program 5:30 a buzxer sourded, lights . ant

the funding requireu for these sys- on, and he was expected to have his
tems along with the Army budget. breakfast. Then there came various

When we complete our master tests and so forth; this was routine,
plan, and along with the new comr- day after day. One morning, sure
mand that we have formed, under enough, at 5:30 the buzzer sounds
the Army General Staff we will and the nurse comes in very cheer-
havc et-tablished so-called Infornia- ful. An attendant brings in his tray
tion Systems Offices (ISO's). These with eggs, some grapef.-Wt Juice,
offices are responsible for coordi- bacon, and coffee. In comes another
nating all ADP design activities in attendant with a bottle for a urine
each of the functional areas. We specimen. Everything is program-
believe that by virtue of the master med. This morning, he's just tired
plan, the formation of the new of the whole operatlon, so h.• puts
command, and the estab~ishment of the grapefruit julk. into the urine
the Information Systems Offices, bottle. Then he goes ahead and
for the first time the Army will get enjoys his breakfast. A little while
a handle on the management of the later, in comes the nurse to say,
considerable resources involvea in "Good morning. How is everything
these systems. today ?" He says, "Fine." Then she

Before I move on, I would like to says, "Did ycli enjoy your break.
digress *r a minute. I understand fast ?" "Yes." Seeing the specimen
that we have a nurse pretent today. bottle, she exclaims, "Oh, my good-
I'd like to tell a story. It seems that ness, 1 mist call the doctor right
there was a man who had been in away!" He says,"What's the mat-
the hosplal for a considerable ter, nurse ?" "Look, look at it! It's
period of time. He was very .11, had seedy!" Hc takes it back from her

CHIEF OF STAFF

VICE CHIEF OF STAFF

SEC'Y OF THE GEN STAFF

ASST VICE HIE[F OF ,TA-f

I I

I I 7

.. . . ........

SI Jelationshtp of Manmgenment Information Systemris P.rectorate to
other oft•ces under mre Asa% Viee C)hef of Staff
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and, drinking it, says, "Oh, don't ment of the Pentagon to do ACS-
worry about that. Let's just paws FOR's and the A.ssitant Vice
it through once more." Chief's processing requirements.

As for the Office of the Awsstant Now I would like to just briefly
Vice Chief, I'd like to put my office look at the makeup of my own
in perspective with the several of- office, MISD. (See Figure 2.) When-
fices that exist there. (See Figure ever there's need for information
1.) Under the Office of the Assistant dealing with computers on manage-
Vice Chief ia my office, the Man- ment information systems, we have
agement Information Systems Di- all the responsibilities that are con-
rectorate. Additionally, there is the cerned with that. The Plans and
Coordinator of Army Studies, the Projects Office is the master plan-
Force Planning Analysis Director-
ate, and the Weapon Systems Anal- ning group; the ADSAr (Automatic
ysis Directorate. There is also the Data Systems within the Army in
US Army Management Systems the Field) Management Office is

Support Agency. This organization primarily interested in those ss-
has a 360/50 computer with about tems relating to division and corps
375 people to support it in the base- tacticai operations. (NOTE: This

F DIR.CTOR, MIS

PLANS AND PRJECTS ADSAF

OFHCE MANAGEMENT (OFFiCa

SANAGEMI.NT ANT 1 HEAQARTLRS !)A 1 MY FUNCTIONAL U'FORMITION
0 .Y ROUP sSMTEMe GCu GROUP YENQj ~RU

" ,'i Y ''TtMS 4,!PURHT ANDI

L Ij

F'i . 2. Organiz-_'..,n of the Management Itnfoination Systems Dlrectorate.

groui) ham recently been redeiig- managed; also the military special-
nated as the Tactiral Support Sys- ist program, which includes 313
terns Group.) The Manageirnet ani military officer.s The fkqadquartr'c.s
Polv'e (eroup writes the Arrry Reg- DA Sy.0rtn.s Group intt-grates the
ulations ,, the 18 series here is APP systems that txist at ')he Pen-
where the 6,5 (0 people in the Army t!igon level. The Arm•, 'V.nctnmial

Civilian AXIW Career Program -re S.,xt,'ms (;rmp is respo)n'ih!, for
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the management of the A rmywide ized supply manage~ment from all
systems -- COCOA S, COSMOS, and class 1 iristali~tions and centralize
a hundred more like it. The In for- it at five CONUS armies. This ap-
mation Sciences Group does re- proach is now being re-studied and
oearch and development for ADP. evaluated in view of the Chief of
Finally, there is the Computer Sys- Staff's views of accomplishing man-
tems Support and Evaluation. Corn- agement at the lowest level con-
mand. This is a relatively smail sistent with the application. I am
organization that evaluates con- of the belief that there will be con-
tractual proposals and makes rec- siderable c ,nangee made to the
omnmendations to me for a given set COSMOS -approach in the months
of hardware to satisfy approved ahead. COCOAS Is the CONARO
specifications. Such recommenda- Class One Automated System. We
tions then go to the Assistant See- have finished the design and pro-
retary of the Army for Financial gramming for personnel activities
Management for approval. This for a class 1 installation su 'ply
organization is in the process of systemn and an administrative sys-
increasing ita staff to 216 peoplh, tern for the management of Army
and they will provide the worldwide schools, and within the next 120
support that I mentioned earlier. days we should .-irsh the financial

Now I'd like to take a few min- management package.
uteg to go through four or five in- It is my judgment that, about the
dividual programs in which we are first of the calendar year, the IBM
involved. The Army's wholesale 360 model 30's will begin finding
logistics system, NAPAYM (.Na- their way into the class 1 instalia-
tional AD11 Program for AMC Lo- tons.
gistics Management), is the largest Finally, there is the C ombat Serv-
of all oif our systems, A good many ice Support System (CS,.). This is
millions hav~e be-en spent in this another very major system that has
area in the past four years. The been urder way for about four
Army Logyistics Management Sys- years; this is where we are auto-
tems Agency at St. 'Louia is design- mating the division and corps tacti-
irng this syntemn on a centralized cal requirements. At the present
basis. It presently has a staff of time, the 1st and 2nd Armored Divi-
about 400 people whicai will expand sions at Fort Hood and the III Corps
to 1,000 in the next two years. The are in the process of loading their
basic 33 NAPALM programs will computers. These are the mobile
be extended, starting with USA- 360 43)s, and I'm of the opinion that
AVSCOM (US Army Aviation Sys- by ,e pteniber of this year these two
tems Command) in April 1970. We diý isions will both be partially au-
now are on a realistic schedule, and tor).ated. I do not mean to say that
by the end of calendar year 1971, they will all I- in final form; far
al) NICP's will be operating their from it. I think that it's probably
hardeoro systems on a standard two years off before we extend be-
systems basis. yond those two divisions into all o

The cosmos (Centralization of o)ur other divisions.
Supply Managemnent Opera t -is ) Of the systems t iat I have men.
tiat has been under design in the t joned, all exco.pt NA PAL M, i.e., the
P res:(iio for the past three years. wholesale lo)gistics .1ystem. which
Thert, ,tr- niajo hn taking jis cv(rnrnand-uniqtie to the Argn y
place in this area today. This sys- Mi; oriel C'ommanad, will be trorims-

WCm prtl Ipuse to lake central. ferred to the new 1'. S. Army~ Comr
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puter Systems Command by 1 July ably with different vendors' equip-
1969 for centralized design and pro- ments and the various modelr that
gramming. As a result of the they are involved in. So we are
SOMISS staff cnnsolidation we have spending considerable effort in try-
also taken over into my shop the ing to develop a means whereby we
responsibility tor the administra- can develop a Generalized Data
tion of the Army Civilian ADP Managerment Systems package. "
Career Program and the Military What do I mean by this ? It in-
Specialist Program. In this area we volves three things. Basically, what
have todsy about 6,500 civil serv- we want to do is to design and pro-
ants and the grades 15, 14, 13, and gram a system once and have it
12 are receiving intensive manage- applicable and fully uitilized in each
ment in an effort to assist these in- of the various type'i of equipment
dividuals in getting into the posi- in use in the Army. First, we are
tions where their expertise can best developing a very detailed specifi-
be uised. We are trying very hard cation which orgianizes the files
now, or we will very shortly, to put which will be developed in future
together a group of people of this systems so that all files for all sys-
top group in the 12,13,14, 15 grades tems are developed with -. standard
who would be willing to make moves approach. Second, regarding CO-
on occasion for various periods of BOL, which is our basic business
time to assist the Army in its ADP language today and which we are
problems on a world-wide basis. largely using for our Army au-
This, of course, is an entirely volun- tomated systems, we have a further
tary thing. In the military area, 3tandardization effort to improve
we have today 313 military officers its versatility. We only need one
who are signed up under the spe- other thing. For each vendor's
cialist program. These men, on equipment there will be operating
every other tour, come back to ADP- software that will take this im-
related activities. In the enlisted proved standardized language and
field, we have about 9,000 eni~sted convert it so that it can then be
men who are, by and large, moved used to translate existing programs
from one ADP-related activity to for each of the major vendors'
another. equipments. Since there is consider-

Finally, I'd like to mention one able size difference between each of
research effort that we have under the systems, by core slze, we'll prob-
way, one which I think is extremely ably have to have a small, medium,
important. As you can appreciate, and large conversion package for
today we have a number of major the operating system for each piece
vendors. It's true that most of our of hardware. The successful achieve-
systems are IBM, because the selec- ment of this standardized data man-
tions for mtL of these systems were igement package is extremely im-
made years ago. But today we have portant to the Army as well as to
increasing numbers of the RCA, the other Services.
CDC, UNIVAC, Burroughs, and In conclusion, I'd like to leave a
other systems, and we are rapidly few thoughts with you. The age
advancing from second- to third- of the computer, and its results and
generation systems. In the design impact upon our managemewit proc-
of centralized sysienis, it is -,ery ess, is not coming; it is with ug
difficult tcVday in fact, impossible today. The exte'nt of the Army's

to design a system ji-s! once, one comanitencnt to the automation of
that car. then be used interchange- management information syitems is
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so pervasive today in the Army telligence. It's the people who per-
structure that it reaches all organ- mit them to be their masters or
iational echelons. The major develop them so that they can be
changes in the management of ADP used as their tools. They are simply
systems that have been brought tools to support our intellectual
about in the past year will greatly capacities. The new thrust and the
improve all capabilities to more ac- key to success is for managers flint
curately ;ontrol our resources in to devote the considerable time
the years to come. Finally, in the that's necess•ry on their part to do-
various types or activities in your termine the information require-
assignments, the work in which you mento that they believe are needed
are engaged, you must all meet the to usist them in managing their
challenge to understand and to ap- requirements and activities. Once
preciate the use of these automated they determine the Information they
systems. need, then it's soon enough to get

All this adds up to the fact that into the aspect of de3igning and
computers are totally devoid of in- programming the software. 0C
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Data Systems Management-
Principles and Application

Mr. George F. Romano
Vice President

Litton Systems, Inc.

PART ONE discussion should provide some

MANAGING AN added insight into the inner work-
INDUSTRIAL COMPLEX ii.igs of an industrial concern such

as ours and thus help to better ex-
The subject that I will discuss is plain what makes us tick.

one that is very important to us Litton Industries, Inc. is a large,
in the Data Systems Division of diverse corporation that is active
Litton Industries, Inc.: How to in a broad 3pectrum of business
efficiently and profitably manage an areas, each of which requires a
industrial complex in these days of special set of management methods.
fast economic and technological In the limited space available, I
change. We have developed at Lit- could not possibly describe how
ton a set of management concepts even a few of the over 100 divisions
designed to accommodate and even that go to make up Litton Indus-
capitalize on these changes. Our tries conduct their business. In-
successor failure in these endeavors stead, I will restrict my discusmion
may perhaps best be evaluated by to the management operations of
inspection of our earnings reports. that part of Litton that I represent:

Many of the management pria- the Data Systems Division (DSD):
ciples and procedures that we em- I will show, however, that all Litton
ploy are quite similar to those of divisions operate on the basis of
other companies in the same or re- certain fundamental management
lated fields. Supplementing these principles that have provided the
tried and true techniques, however, basis for Litton's phenomenal suc-
are certain fundamental concepts of cess in American business. At DSD,
program management that we be- we have taken those principle;3 and
lieve to be unique in our industr., adapted them to our area of busi-
It is these new and unusual tech- ness: that of tactical m.i'itary elec-
niques that I will emphasize in my tronic systems.
(fiscus.ion. These concepts may ILet me begin by quickly taking a
"very w(ell not be directly applicable look at Litton Industries as a whole.
to gweinmental organizations such From a modest beginning about 16
ts ArmY units. We beheve they are years ago asa suppli-r of specialized
w,,rthv of y,,ur considcration, how- microwave vacuum tubes. Litton
c'vtr: and, at the very least, this has grown into an industrial giant

i1571



that now ranks 44th in Flortwme ly define these phrases and show
magazine's list of U. S. industries. how -they fit into the Litton man-
Our graus sales last year exceeded agement picture.
$1.85 billion; this year we expect A number of years ago, some
to gross well ovet $2 billion. We unidentified Wall Street business
employ 106,000 peopie in 33 states analyst coined the term "congiom-
and 35 countries around the globe. erate" in attempting to describe
Our products vary from bisiness Litton's business interests. Since
machines to nuclear submarines, that time, the term has come to be
from microwave ovens to inertial applied to any corporation that is
navigation systems. Although we active in diverse and, from super-
started out primarily as a military ficial inspection, unrelated fields.
supplier, we have been gradually The term "conglomerate" also seems
expanding into a number of indus- to be applied only to corporations
trial and consumer business areas, that have achieved their business
such that our military work cur- preeminence in recent years. It is
rently represents approximately often overlooked that m~ny of the
30% of our total business volume, largest, most con3ervative, and, in-
Approximately half of Litton's cor- cidentally, slowest growing corpora-
porate growth has resulted from tions in the U. S. today were orig-
acquisition, the other half is at- inally put together through the
tributable to the internal growth of haphazard combination of many
individual divisions. small companies, in a pattern far

The diversity of Litton's business less efficient than that used by many
interests is illustrated in Figure 1. of today's so-called "conglom-
Note that divisions operating in re- erates." And in the last year or
lated or complementary business two, the impression seems to have
areas are formed into groups, the gotten around that "conglomerates"
activities of each group being moni- are managed by wild-eyed specula-
tored by a corporate vice president. tors whose financial manipulations
Most of our military work is con- are the cause of every business
centrated in the Defense and Space downturn that may hit our national
Systems Group, of which my or- economy.
ganizaAon, Data Systems Division, I will not attempt here to defend
is a major part. the conglE,'nerates in American

Litton's growth to its current business today, or even to argue
position is a well-documented fact. wh~ther Litton should properly be
But how did it happen? Why has termed a conglomerate. The im-
.itton been able to maintain portant point is that the unnamed

healthy and sustained growth when business analyst failed to recognize,
other, similar industrial concerns in his superficial inspection, a unique
have not? What are the uniqu" characteristic of Litton's business
management concepts and princi- activity -.... that of '"structured
pies that have nurtured and sup- growth." And by that I mean that
ported this growth? Litton's growth was no accident,

To my mind, the characteristics but rather the resu!t of a plan to
of lUitton Industries, Inc., that Ldd to the structure of the company
uniquely set it apart from other in such a way that the overall
corporations can be summarized in strength and profitability of the
threc simple phra-ses: STRUCTURUJD corporation are enhanced. The proc-
GROWTH ENTREPRENE.UR CONCEPT ess is exactly analogous to the

)IVISION AuToN'oMY. Let me brief- "svystems approach" that has been
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so successfully applied in the de- able business area. but has helped
velopment of military systems, and revive a previouely dying industry.
was in fact adapted from Litton's According to Webster, an en-
long experience as a supplier of trepreiieur is "one who organizes,
military systems. The systems ap- manages, and assumes the risks of
proach involves the definition of a a business or enterprise." Here,
nk-ed (whether for a military system then, is an important characteristic
or a product to satisfy a consumer of a Litton executive. He not only
demand), a careful analysis of re- manages his organization, but in
quirements to determine what the accepting his assignment he know-
system must do to meet the need, ingly and forthrightly accepts the
!he determination of the optimum risks involved in running that or-
approach for satisfying those re- ganization in a profitable fashion.
quirements, and, finally, the formu- He exercises his managerial author-
lation and implementation of a plan ity without interference or control
to turn the system concept into from his corporate superiors. If he
reality in an efficient and profitable performs well, he is rewarded pro-
fashion. In the same way as the portionately to his degree of success.
propulsion subsystem of a military If he cannot hack it, as evidenced
aircraft forms an integral part of by the need for interference or cor-
the overall weapons system, so a rective action from higher corporate
particular Litton division forms an levels, then the manager is simply
integral part of the overall struc- relieved and replaced. His motiva-
ture of the corporation. tions are thus the same as those

This concept may perhaps be best of the classical entrepreneur whose
illustrated by Litton's acquisition in business survival or failure is de-
1961 of the Ingalls Shipbuilding pendent on his own personal ca-
Company of Pascagoula, Mississip- pability and accomplishments.
pi, at a time when the American Closely related to the entrepreneur
shipbuilding industry was at its concept is that of division auton-
lowest ebb in our nation's history. omy. Each of the many divisions
It was generally concluded in busi- comprising Litton Industries is, in
ness ci cles at that time that Litton all essential respects, a small corn-
was off its corporate rocker. What pany operating in its particular
the critics had failed to recognize bus'ness areas. Each division presi-
was that a market did in fact exist dent organizes his division as he
for new and modern surface vessels sees fit, competes for business on
that could be operated efficiently in the open market, conducts his pro-
these days of high labor costs, and grams in whatever fashion he con-
that through the application of sys- siders most efficient, and keeps
tems engineering techniques such track of his own financial position.
ships could be designed and built Each division constitutes an in-
cheaply enough to beat out foreign dependent profit-and-!oss center
competition. The rest is history. within the corporation. and the divi-
iAttor is now building a new $130 sion president's performance is
militon highly-automated shipyard judged by his balance sheet. The
in Pascagoula that will shortly be- corporate staff sets overall corpora-
gin producing advanced naval and t ion policy and provides legal and
m:iritime vesses. Through the ap- patatnt services to the divisions. The
plication of the "structured growth" t ranslation of corporr•ti policy i'..-

cO 'W'ept, Litton has not only estab- otwrating directives and procedures
lished a strong position in a proffit- is ", It up to the div isimin president,
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As a result of the concept of constantly strive to maintain a
division autonomy, the division healthy balance between these ma-
president actually has more freedom jor capability areas.
of action than is provided most Since our formation in 1956, DSD
corporation presidents, since he has concentrated heavily in the field
does not have to go to a board of of tactical command and control
directors for approval of his busi- systems for all the U. S. military
ness decisions. If he wishes to make services. Such systems currently
a substantial investment in a new comprise over half our business
product line or business area, for volume. In recent years our work
example, he is free to do so, as and in the field of digital switching and
when he considers appropriate. As control systems has expanded ap-
a result, Litton divisions are gen- preciably, as advanced techniques
orally characterized by their ability for digital da.a communications are
to respond quickly to businese op- developed. Although our activities
portunities, to a degree unique in in the areas of reconnaissance and
American business today. intelligence systems and undersea

warfare systems are relatively re-
PART TWO stricted at nresent, we expect these

areas to expand substantially overTHE DATA /SYSTEMS DIVISION tenx eaethe next decade.
Having discussed some of the As would be expected, our product

management philosophies of Litton lines are closely related to the types
Industries as a whole, let me now of sy.tems we produce. We are a
consider how these concepts are forenlost supplier of militarized
applied withir, a particular division microelectronic general-purpose
such as DSD. As an introduction data processors. In addition, we de-
to my discussion, I will begin by sign and build special-purpose com-
briefly describing who we are and puters for efficient proc smiirg of
what we do. raw sensor data. Speciali7ed dis-

play subsystems that provide the
A Dual Cr.pability primary man/machine interfaces in

As shown in Figure 2, Litton DSD our systems from a very important
operates both as a prime contractor part of our product lines. And
for major military systems and as finally, we produce a variety of data
a supplier of military products or communications and ancillary de-
"black boxes." We have found this vices to meet oue military custo-
dual capability to be an important mers' needs.
contributor to our success in the It should be obvious from +he
highly competitive military system foregoing di.,cussion that we are
business. There are some companies a "high technology" industry. Be-
thtit have specialized in the analyti- cause of the rigid demands imposed
c'al aspiects of system design, to upon our systems ii military opera-
th( point where their people have tions, a high dgree of engineering
lost their feel for the practic,•ities refinement is required. Such char-
of syvstevn implementation. Simi- aeteristics as efficient functional de-
hrlar. many c(ompanies 'ecome so sign, h-gh reliability, ease of opera-
preoc'upied with "'Ilack 1),,xes" tion and maintenance in the field.
that they lose the capability, to in- and the ability to survive and prop-
tegrat t such e(luipment to form crl%, operate in .,evurelv hostile en-
eficient military systems. In plat- vironients are important att-ibutes
ang ,,ur business activities, wc of our pr,,ld icts. To gain these ca-
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pabilities requires the accumulation (3) a group of support orgarAiza.
of a great deal of design experience tions that prov!de supporting serv-and the application of a broad ices to all these activities. Thesevariety of technical talents. Of the organizations are called direc-3,800 full-time employees of DSD, torates, and are individually headedfor example, over 1,100 hold degrees up by a group of vice presidentsin engineering, physics, mathe- who report directly to our divisionmatica, and other professional and president, Jim Mellor.scientific disciplines. Program office activitier are di-The demanding nature of our vided between two organizations:business also requires special pro- Advan.ed Programs, which I direct,duction capabilities. For example, and the Program Management di-our manufacturing facilities inciude rectorate. The separation of author-a highly-automated set of machines ities between these two organiza.tnat produce printed.circuit c-,-& tions is a simple one Advancedin quantities of hundreds of thou- Programs is responsible for thesands. At the other end of the successful acquisition of ntw busi-spectrum, we maintain facilities for ness programns, and Program Man-assembling and testing complex agement is responsible for thecommand and control systems, each efficient execution of those pro-of which may incorporate over 6 grams after the award of a defini-million individual elect•onic corn- tive development and/or productionponents. Because of strict military contract. Because Advanced Pro-requirements on our products, ex- grams operates at ',be "front end"tremely high standards of qualty of the business in close contact withand wirkmanship are imposed. Al. our military customers, our programthough we •ubcontract for substan- offices are organized along servicetial portions of our systems wher- tines. These program offices areever efficiency and economy dictate, supplemented by two specialtywe must nevertheless be p.epared groups, the Analysis Laboratoryto accommodate customer require- and the Advanced Technology Lab-ments that only we can fulfill. orntory, which support the program

iianagers in conducting operationsDSD Oriznhatonial Strejetue research studies, conceptual system
How, then, do we apply Litton's design analyses, and advanced R&D.management concepts to our own The program offices comprisingdivision operations ? These concepts the Program Management director-are implicit, though perhaps not ate are organized so as to carry outszlf-evident, in the DSD organiza- all activities associated with partic-tional structure shown in Figure 3. ular DSD programs. Each programLet me br-iefly outline hew they office director is vested with totalapply. responsibility for managing his pro-I)SD is comprised of three types gram within the cost, schedule, andof organizationo: (1) P group (if technical performaince constraints

program offices, thet direct and con- imposed.
trol •lc individual military pro- We see here illustrated, then, onegrams *hat constitute our husiness of the afore-mentiGned Litton man-ba)e, (2) two strong functional or- agement principles. The divisionganizations that provide the tech- president is, of course, an entre-nical (EngiweringV and production preneur in all respects. The en--)peratzons) capabilities required trepreneur concept does not stop
to carry out those programs, and there, however. but actually extends
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down into both the Advanced Pro- advance in their chosen specialty
grams and Program Management fields. This approach also makes it
organizations. Each program direc- easy for a program director to ne-
tor is himself an entrepreneur op- gotiate with Engineering for pre-
erating within the environment cisely the products or subsystems
established by the division president that he requirms to make up his
and his associated directorate vice particuiar program.
president. His performance is mess- Our Operations directorate in-
ured in terms of how much money eludes two major manufacturing
he spends to get his job done, how facilities, one loeated within our
he meets his st.hedules, and the division complex in Van Nuys, Call-
degree to which he meets hic cus- fornia, and the other in Salt Lake
tomer's contractual requirements. City, Utah. The Salt Lake City
How he goes about carrying out his plant is specially laid out for high-
responsibilities is up to him. He is volume production of small assem-
free to contract with Engineering blies such as printed-circuit cards,
for technical services and with Op. while the Van Nuys plant specializea
erations for production services, if in the fabrication and assembly of
he wishes. Since he is vested with large systems. Separate operations
full make-or-buy authority on his control, quality control, and ma-
program, however, he has available teriel procurer•ient functions are
to him the alternate of subcon- maintained at both plants.
tracting with outside companies for We see here, then, anoth.- .v.
the services he requires rather than ample of the application of
securing those services from in- Litton management concept: of
house functional organizations. This planning for "structured groe, v.."
concept of strong program office Since individual program offices,
management based on entrepre- Engineering product-area depart-
neurial motivations is one that has ments, and manufacturing facilities
been evolved at 0.SD over a period form essentially separate entities
of years, and hos contributed ma- within the division, we have the
terially to our current business built-in capability for efficient
stature. growth in any required ,reas wh!le

Note that the Engineering direc- still maintaining the integrity of
torate is organized along product the overall management structare.
area lines, rather than the more if busiress conditions so dictate, it
conventional technical-group ap- is an easy process to split out a
proach. This is to say, a particular group of individual program offices,
engineering department contains engineering Jepartments, and pro-
within itself all the talents required duction facilities to form a whole
to completely engineer a class of new division which can then operate
products such as computers, display as an entirely independent corporate
systems, etc. The more usual or- entit.,'• This type of growth by
ganizational approach wouid place spawnirg new divisions from parent
all electrical designers in one de- divisions is strongly encouragedt by
partment, all mechanical designers ,ition management, and is greatly
in another, etc. Through the prod- fa ilitated by our organizational
uc" area approach, each depart.nent stri.cture.
towelops a stroag capability in its
specialty area that enhances the The Program Dirttor

division's overall design strength I tave previously commtented on
and permits individua! engineers to tht. iicportance of the individual
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program director in Litton )SD's negotiated and the contract has
concept of management. Let me been awarded, the program director
now briefly consider what we look then proceeds to carry out the pro-
for in a program director, and what gram. Here he works within the
we expect of him. limits of the cost, schedule, and per-

Since all of our income derives formance requirements imposed by
from military contracts and since the contract. His responsibility for
we place total responsibilit. for the program is not relieved until
contract performance within the the required producte or systema
hands of our individual program have actually been delivered and
directors, it follows that the sum accepted by the customer, and all
total of our division's business suc- contractual obligations have been
cess is determined by how well our fulfilled.
program directors conduct their Throughout the entire process of
business. Our primary requirement program initiation, execution, and
of a program director is that be eventual conclusion, the program

be a competent businessman, that director maintains close supervision
i:-, an entrepreneur. More so than of the profitability aspects of the
in most industries, however, the program. Through a sophisticated
complexities of modern-day military cost accounting and management
s3 stems programs require unusual- information systerm, he is kept con-
ly broad capabilities in our program tinually appraised on actual versus
directors. Each must form a very planned cost status. At the present
close association with his military time, 99% of DSD's business is
customer in order to fully compre- contracted on a firm fixed price or
hend the complexities of the cus- fixed price incentive fee basis. It is
tomer's operational rnquirements, evident, then, that the program
to the point where the program director'9 day-to-day financial man.
director knows almost as much agement of his program has a direct
about the military application of impact on the overall profitability
the proposed system as does its of the division.
lultimate user. When he fully un- Although this thread of manage-
derstands the problem, the program ment continuity extends throughout
director is then ready to apply his the life of a program, we have found
technical and analytical talents to that a somewhat different operating
devising the best approach to solv- environment andsetof managentent
,ng the problem. Having defired the controls is appropriate at lifferent
approach, he then plans an efficient phases in the program. For this
tnd cost-effective program for im- reason, our program office activities
plemnt'ing the required system. at DSD have been split between the

The program director then puts Advanced Programs and Program
on his salesman's hat and gots out Management directorates in the
to sell the program. I might me,,-
tion parenthetically here that if he manner sh(.wn in Figure 4. For
has estabiished close rapport and purposes of illustration and t,) dem-
maintained liaison with nis cus- ojistrate our concept of operation,
tomer in previous phases of the I have chosen two Army programs
program, his planned solution that may be of interest. The first
should generally have kcen pre-3old of these is TACFIRE, a tactical
betfore a proposai is ever written. f v d.irection system program to

Once the A -rk stazt-ment and ,utomato all of thf Army's field
other contract provi:ilons have beer :,. tillerv functions.
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TACFIRE Program of the work being performed on the
Litton DSD is serving as prime TACFIRE development program.

contractor for TACFIRE, under the Should the Army award a contract
direction of the Automatic Data to Litton for the TOS development/
Field Systems Command located at production program, At would be
Fort Belvoir. We actually began our plan to transfer responsibility
work on TACFIRF. iany years ago, for the program to the Program
through the medium of early system Management directorate in the same
studies. We then competed for, and manner as was done on the p-evious
won, a contract to participate in the TACFIRE program.
TACFIRE contract definition, or T1,is example illustrates a number
CD, program. Upon the completion of important management concepts.
of the competitive CD phase, we It first shows the ease with which
were selected in December 1967 as "technical transfusion" can b- ac-
the winning contractor to carry out complished between Advanced Pro-
all subsequent development, test, grams and Program Management.
and production phases of the pro- It also shows how the results of
gram. the analysis and design work per-

Up to this point, the program re- formed by Advanced Programs on
mained the responsibility of the one project is transferrable to a
TACFIRE program office in the Ad- later one. And, perhaps most im-
vanced Programs Directorate. Upon portant, it shows how program con-
award of the TACFIRE develop- tinuity can be maintained by the
ment and production contract, the transfer of program office personnel
TACFIRE program office, along between the two directorates. In
with all members of i;:s staff and actual fact, there is a continuous
with its responsibilities unmodified, cycling of personnel between these
was transferred to the Program organizations. Mar-gers may begin
Management Directorate with no their program office careers in the
interruption of work. The TACFIRE early phases of a program, follow
system is currently well along in its the lP:'ogram through its later pro-
development phase, and all work duction and support phases, and
is proceeding according to plan. then recycle back to Advanced Pro-

grams to take on a new program.
TOS Program We consider this flexibility in being

Let us now consider t he second able to assign program personnel
of these illustrative programs. Here to various jobs, in accordance with

oal ttheir individual talents and personal
I have chosen the Army's Tactical desires, to e an important attribute
Operations System. or TOS pro-
gram, which also comes under the of our management system.
direction of ADFSC. Our work on inner Workings of a
TOS actually began during the Typical Program Office
TACFIRE contract definition pro- Lct me now briefly consider the
gram in 1967. in that our CD con-
tract required that we consider TOS inner workings of a typical program
and(! TAt'FIRE system requirernents (,ffice, illustrated in Figure 5. De-
jointly and configure the TAC'FIRE nendingon the magnitude and phase
equipments and computer programs of the program, a DSt progra-
for maximunm commonality between m,,, may contain from 2 to 20
hlth systems. Since that time. we -OPIe. Since the program offie is
have t,,,n conduct, ing system design a managing rather than a doing
stadidje on TOS, taking advantage (,ri -ani7atiom. w, strive to keep our
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program office staff as small as etc. Once these two individuals have
possible, relying on other designated achieved a regotiated agreement on
organizations to provide support work statements, budgets and
services. The solid lines in Figure 5 schedules, the work is initiated
indicate those managerial groups through the releare of formal au-
that are administratively a part of thorizing documents. During the
the program office; the dotted lines conduct of the program, the Engi-
indicate representatives of func- neering Project Manager coordi-
tional and support organizations nates the application of technical
who are specifically assigned to personnel and facilities in accord-
work with the program office in ance with the plan. P problems
carrying out program objectives, arise, these arp coordinated with

Some of the blockn in Figure 5, the program office Technical Man-
such as the Contracts, Marketing, ager for resolution and preparation
and Support Managers, are self- of alternate plans.
explanatory and will not be dwelt Having considered the interfaces
upon here. As the name imples, between Engineering and Opera-
the Program Controls Managers tions project managers and the pro-
dimrts the business 3perations of gram offices, let us now discuss how
the Program Office. The groups that these individuals interface within
I wish to emphasize here are the their "espective functional organi-
Technical Manage," and his asso- zations. Figure 6 shows the depart-
ciated Engineering Project Man- ments comprising our two major
ager, and the Program Office Opera- functional orgnizations, Engineer-
tions Manager with his associated ing and Operations, along the sides
Operations Project Manager. The of the chart. Acroso the top are
two groups operate in an exactly shown three of the dozen or so pre-
analogous fashion. The Program gram offices currently active in
Office Technical and Operations DSD. These three were selected to
managers determine what is to be be representative of programs in
done, and specify these require- various implementation. AWACS is
ments to their appropriate project just now entering its Contract Def-
managers, The Technical Manager, inition phase, and so represents a
for example, specifies which units program in its early stages. In ac-
are to be designed, which military cordance with the concept discussed
specifications apply, which reliabili- earlier, the AWACS program will
ty and maintainability standards remain in Advanced Programs untii
are to be met, what corstitutes test CD is complete and an acquisition
cor iance, etc. Then the Engineer. coritract signed. TACFIRE repre-
ing -""ct Mo'nager, working with sents a program currently at the
the technicai .',*ffs of the various height of its design and develop-
Engineering departments, de'ir- ment phase. MTDS completed its
mines how these requirements are deveiQpme~t and test phases some
to he met. To follow the example time ago, and is now in the latter
above, he determines how to best stages of a major production pro-
achieve the design p'rformance re- grain.
(juire-,, ,how to meet the applicaible The succeeding figiires show how
military'specitcat ions, howto design ftunct.( nal coordination is m.in-
the equipment ""it meets relitibility taiwd for ,.ach of these programs.
and mai ntain thilit v standards, hiow, Figure 7 show.M ;htt for a C(D pro-
to 'rganiz, rid run ti;e test p)ro- 1rram such as AWACS, prinmary in-
gram to d-cron strate ,.omr,!iance. terface is wiih P~nginecring. It i"
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in this phase that a large portion of technical services to support the
the systems engineering is done, re- production program.
quiring heavy support from that In my previous discussion I have
organization. In addition, the En- ottlined the kinds of systems that
gineering Project Manager directs we produce and have mentioned a
and coordinates the acLivities of few of our current major programs.
those product departments that cor- Before concluding my comments I
respond to Litton DSD's contractu- should like to briefly describe a few
al responsibilities on the AWACS of these programs to illustrate our
CD program, namely, data proces- unique system capabilities.
sors, display consoles, and IFF
tracking and identification equip- Systern Capabiltles
ments. The Marine Tactical Data System

Since P CDC program is primari- program, generally referred to asly a planning activity, the Opera- MTDS and illustrated in Figure 10,tions Project Manager's task in CD has been a mainstay of our division
is a relatively straightyforward one. since its inception MTDS is a so-
His job is to work with the Opera- phisticated air operations control
tions Control Department to devel- system that performs the functions
op all of the many individual plans listed in the figure. It is configured
that will go to make up the AWACS for tactical field operations under
production piogram subsequent to severe environmental conditions.
acquisition contract award. The equipments are housed in tac-

The situation on a program such tical shelters that can be trans-
as TACFIRE is drastically different ported by helicopter, aircraft orand more complex, as shown in surface vehicles. The MTDS pro.
Figure 8. Here we have a case gram has proceeded through an
where Engineering is actively en- orderly process of system develop-
gaged in design and tesi while Op- nr-nt test, and production, and io
erations is simultaneousl-7 fabricat- now in the latter phases of system
ing developmental systems. And deployment.
TACFIRE is a complex enough sys- Figure 10 shows an MTDS sys.
tem to require the services of all tern installed in its operational site
functional departments in both En- at the top of Monkey Mountain
gineering and Operations. By set- near Da Nang in South Viet Nam.
ting up these coordination links The inset shows the interior of one
during a prior phase in the plo- of the display shelters, each such
gram, however, the heightened shelter containing three multi-pur-
level of activity is readily accom- pose display consoles. This system
modated when it occurs, has been operating in SouLheastWhen a program has completed Asia since June 1967 and, since that
development and goes into pro- time, has established an enviable
"uction. Operations coordination record for high reliability and an
achieves a higher le,,el of activity extremely high level of operntional
whereas the Engineering activity capability in controlling aircraft
subsides. This is shown in Figure of all U. S. and friendly mi'itary
9 for the MTDS program. We see scrvices.
here that the Operations Uroject The TACFIRF sstem illustr, *ed
Manager continuou:'-' interfaces in Figure 11 comprises a tactical
with all Operations departments, cvommand and control system for
while primary coordination with field artillery operations. It includes
E.ngineering is for the supplying of t 'anstportable c, rrputing centers at
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both the division and battalion a miniaturized military wicroelec-
level, and a variety of remote digit- tronic digital computer employing
al data communications devices for advanced multilayer printed-circuit
integrating firing batteries, forward packaging techniques. This was the
observers, meteorology and survey first computer of its kind to be pro-
parties, etc., iuto the artillery corn- duced in the free world. In fact,
plex. The system actually performs Litton is donating its first model to
28 separate types of artillery mis- the Smithsonian Institution, where
Mions, some of which are summa- it will be placed on permanent dis-
rized in the figure. play.

The TACFIRE program resulted By 1965, that program had pro-
from a full-scale Contract Defini- greased to the point where the Navy
tion program. Our contract with and the Grumman Aircraft Engi-
the Army is of a Total Package neering Corporation decided to re-
Procurement (TPP) nature, requir- place the existing discrete-compo-
ing full-scale development of a num- nent computers with the new, more
ber of service test systems plus advanced microelectronic design.
the equipping of all arttlery ele- The fully qualified version of this
ments normally assigned at corps computer, known as the L-304F, is
and field army levels. The entire now being retrofitted into existing
program is contracted on a fixed- ATDS aircraft, and will also be em-
price basis with a variety of cost, ployed in an advanced version of
schedule, and performance incen- ATDS using the E-2C aircraft. The
tives incorporated. The first incen- L-304F installation comprises a full
tive milestone, the demonstration dual-processing configuration; that
of the compiler for use with the is, it contains two separate and in-
TACFIRE computer, was set to oc- dependent arithmetic and control
cur six months after contract award units which automatically share the
and has been successfully met by computing load, and which operate
the contractor. from a common bank of high-speed

in addition to ground-based corn- magnetic core memory urits. Al-
mand and control systems, DSD is though other dual-processor sys-
also a major producer of airborne tems are currently under devel-
electronic systems. Figure 12 shows opment for other programs, the
the Navy's Airborne Tactical Data L-304F is the only one that has yet
System, or ATDS, installed in the reached operational status.
Grumman E-2A carrier-baged Air- Looking to the future, we find
borne Early Warning and Control that DSD is also involved in the
(AEW&C) aircraft. For this sys- next generation of airborne corn-
tern, Litton DSD has supplied the mand and confrol systems: The
Computer Indicator Group AN/,- Air Force's Airborne Warning and
ASA-27 depicted in the cutaway. Control System (AWACS) program
We have produced a total of 67 (Figure 13). The AWACS system,
such systems, all of which are car- which will be used both by the Tac-
rently operational and have racked tical Air Command and the Aero-
up an impressive recoi-2 -f perform- space Defense Command, is current-
ance in operations over the Gilf of ly in contra,,t definition. DSD is
Tonkin. participating in the program as a

In 1961, litton DSD initiated an member of the McDonnell Douglas
Independent Rvewarch and i, .Iop- team, with full responsibility for
mvnt (IRAD) program to devclop th, data processing, display, akid
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Fig. 13. Airborne wa~rning & control syste.n
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IFF tracking and identification sub- program go-ahead is expected in
systems, the very near future.

Additionally, Data Systern' Divi- The LHA program is a good cx-
sion builds command and control ample of how Litton divisions some-
systems for shipboard use. A prime time join together to pursue com-
example here is the Royal Canadian mon goals. As a result of Litton's
Navy's CCS-280 program, depicted foresight in acquiring the Ingalls
in Figure 14. The CCS-280 eystem Corporation some years ago and in
comprises a highly automated Coin- proceeding with the construction
bat Information Center employing of that division's new shipyard in
microelectronic computers and ad- Pascagoula, Ingalls was in a good
vanced display systems. The first position to compete in all areas of
installation has already been ac- the LHA program except for the
cepted by the Royal Canadian so-called electronic suit subsystem.
Navy, and Litton is now engaged Since military electronic systems
in the fabrication of production arc our specialty at DSD, it was
systems. decided to combine the talents of

A somewhat different aspect of the two divisions to pursue the pro-
Litton's systems capability is dem- gram. This was done by forming a
onstrated by the LHA program, new organization, the Advanced
shown in Figure 15. LHA is a Marine Teciinology Division, to
"Landing Helicopter Assault" ship manage the overall program as
for the U. S. Navy. The program prime contractor to the U. S. Navy.
has been developed under the The peopie in these three divisions
Navy's new "integrated ship" con- asi•gned to the LHA program have
cept, wherein ali elements relating now been working together for well
to the ships intended usage are con- over fwo y(ars, and will go into the
sidered in arriving at an optimized design and construction program
system design. The LHA system as a well integrated team,
includes within itself all the facili-
ties and capabilities required to PART THREE
transport, land, and autonomous!y A DIFFICULT AND
suppoet a Marine Corps military DEMANDING TASK
operatiom anywhere on the globe.
As such, it carries not only khe men, Managing an industrial concern
but also the weapons3 amnwunition, in a fast-moving business world is
supplies, lhclicolptrs, surface vehi- a difficult and demanding task atsles, and landing craft required to best. When the products and ser-cle , a d 1an ing cra t equ red to vices provided are as diverse assupport the operation. All facilities vice ovidednaredastdies. asthose of Litton Industries, and
are arranged for fast, efficient un- when a corporation operates simul-
loading of men and combat cargo. taneously in a broad spectrum of
In addition, the 3hip contains a so- l)usiness areas, the problems asso-
I)histicatcd co'rnniind and control cieted with attempting to exercise
installation for directing military rigid corporate control can become
operait A's during the assault phase. comipletely unmanageable. It wxas

II1A •;as the result of a ;"'ajor for this reason t hat Lit tm Indus-
(competitive contract definitito pro- tries has ',perated n it- ' i ree-
grani las! vear. Litton has been tion under a set of basit, fianag,.-
othicialvl declared the s u ccessful nient princip!cs hiclh frostc, the
contract•,[r. anid nl ego)ti;0ti(,(l1 art, etxrcIsIe of m: n, ag e l ilt c'intr ml
presioti,, in progres.. Iulis,-lt, whhil not rn.h-i,' tog Krwtlh
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* GROWTH THROUGH STRUCTURED inner workings of the divisions
BUSINESS PLANNING themselves. Singular responsibility

* FO8TERINC OF ENTREPRENEURIAL is placed upon each manager for
MOTIVATION directing his areas of authority, and

e DIVISION AUTONOMY heavy emphasis is placed on theSDIVSIONGULR ATONOM Y concept of strong program office
* SINGULAR RESPONSIBILITY management. And, finally, we make
0 STRONG PROGRAM OFFICE MAN- no bones about the fact that LUttona

AGEMENT managers at all levels will be evalu-
* EMPHASIS ON PERFORMANCE, ated on the basis of demonstrated

NOT PROMISES performance alone, with no excuses
or equivocations.

The careful planning for struc- Within the Data Systems Divi-
tured corporate growth through a sion, we have done our best to
combination of acquisitions and in- translate these principles into
ternal expansion has perhaps been meaningful and workable manage-
the touchstone of Litton's success ment methodi. Although our mode
in the business world. Assimilating of operation is far from perfect, we
such growth in an efficient fashion feel that we have gone a long way
requires, however, that the corpo- towards establishing and maintain-
ration decentralize the authority ing a strong position in the highly
for day-to-day management of its competitive world of military elec-
operating divisions. It is here that tronic systems. We constantly
the entrepreneur concept comes strive to improve our management
into play. Combined with the prin- methods, and welcome the opportu-
ciple of division autonomy, it pro- nity to participate in meetings,
vides an environment wherein each such as my public speaking engage-
division president is free to run his ment at the Army Management
division so as to maximize his own School, where we can compare notes
profitability and thus, in the aggre- and discuss new cmpnagement ap-

gate, the profitability of the over- proaches.

all corporation. I hope this article has provided
These concepts of authority and some additional insight into the in-

motivation extend not only to the dustrial aspects of military pro-
division presidents,, but into the gram management. 0
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ADP as a Form of
Managerial Support

Major James W. Johnston,
Special Assistant to the Commanding Officer

for Information & Data Systems,
Fort Wolters, Texas

In this article I would like to tell weekR of flight training. The officers
a Mtory about the use of automatic did not re•cevc the 4 weeks of pre-
data processing (,'.DP) in a r~-n- flight training and were only at
agerial support role at an Army in- Wolters for 16 weeks. The training
stallation. But in order that my program for flight called for each
story may be fully appreoiated, student lo receive 110 hourm of
allow me to set the stage by intro- flight training within the 16-week
ducing, so to speak, my post (Fort period. At. the end of that time the
Woeters) through a discussion of student was moved to For-t Rucker,
its mission and a brief background Alabama, where he received 100 ad-
of its history. ditional hours of advanced flight

training in another 16-week periox!.
Fort Wolters Each zlass of students w! divid-

Fort Wolters, Texas, is home of ed into two equal groups in order

the U1 S. Army Primary Helicopter that half of the class would be fly-

School. The mission of the Installa- ing while the other half attended
"ton, simply stated, is to train hell- academic classes; at noon the t wccop. r pt1 ,ts. The school w.. eitab- groups exchanged places. This pro-

lished at Fort Wolters in July of cedure ofeits training thw mahi-
1956 From that time through 1M, mum number of students with a
all training was conducted by a
contractor, Southern Airways o! An Infer d Tempo of Activity
Texas, Inc. The school wan kept
bu3i cranking out 116 students R Now, to begin my story. As the
month. The contractor performed tempo of activity increased in the
all of the training and maintained Republi- of Vietnam in 1064, frantic
the 220 helicopters required to Friday afternoon calls began to
teach the flying alkill. Students were reach Fort Wolters from US-
broken into tivo groups officervi CONARC. The requirements were
and warrant ,fflcer candidates. The always the same on a Monday morn-
warrant officer candidates reported ing. "We need owir plan for action
to Fort Wolters for 4 weeks of OCS in the event we increase the number
type training and then pursued 16 of audents you must train.- Thk
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only thing that ever .raried in these The helicopter fleet increasee from
calls was the number of students 220 helicopters to 1,250, wl is
that would be trained each month. more helicopters operating from
So weekend conferences, planning one center than can be found any
sessions, and writing periods be- place oft earth. The types of hell-
came routine at Wolters. At dif- copters increased from 1 to 3, the
ferent times, plans were made for OH-23D Hiller, OH-13 Bell, and the
monthly outputs of 209, 250, 275, TH-55A Hughea. The annual hours
350, 400, 425, 525, 575, and 600 flown iiLcreased from 158,103 to
students. These soon he-ine old 1,029,409, An interesting aspect of
hat and the staff at Wolter a was the increase in flight training was
sure that CONARC wasstaffed with the fact that the accident rate of
a bunch of apea who obtained dev- 1963 was 19.6 accidcnws per 100,000
ilish pleasure from keeping them flying hourj; the curretut rate is
away from Happy Hour on Friday 7.8. This, inddomtady. 's one of the
and off the golf course on the week- lowest rates in the U. S. Army.
end. Firally, in 19W5 the aviator To provide a base for operations
requirements to uperate aircraft in and maintenance, the existing heli-
Vie&i,,•,zn caused CONA'RC to make port was enlarged, and Downing
a small increase in training at Wol- and Dempsey heliports were con-
ters. The exponsion was aot enough structed. The Dempsey heliport be-
to causc great excitement or change came operational on I Js3 muary
the smal tfamily group concept of 1968. The number of stage tv-i1a
operations at Wolters, a',1 the where flight training is condt.Ated
we3kend drills continued. Finally, was increased frc.Y" 5 to 26. These
during the Christmas holidays in a-e of two types. '"he Primary I
19Gki, the Post Commander called a training field provides six lanes of
meeting and announced to the staff traffic and a control tower. They
plans were to be made for a 575- are designed to accommodate a
studeni-per-month output, and he flight consisting of 26 to 30 helicop-
stressed the fat it didn't appear to tars iii the trsif.c pattern. They are
be a paper drill. Two reactions useo f;-r students to master the
rippled through the staff. In the tec,& es of flying under the close
firs: place, it was still hard to be- supervision of the flight commander

!; *at an exI'ans;on of this sizý, who opera'es the tower. The other
W(ould be ordered and, secondly, type is the refueling area used as
smali chils (.J d.;ubt -ýnzvd some of a piac., to refuel helicopters en-
:hose tv'esent as they mertally re- gaged in ý.rking the operational
viewed iheir pai t(f the plan. Would areas !hot arc scalt,.red ovet a
it realiv work" Could we hack it" r,,h arc' e× i`diug,'.) ,.1uies to tie
WIrv ,ut plars r•.rrent mA'I fur west ,,f Fort Woltee'.q The r-fuel.
(stima.es v-I:ýd` intg at'as aic ,imodA•,, 2 tlights it

The 1)1,.- W edr:~id~ ) htC-,op t(evh irfti;)A:JF~ er-od.
a.,i( .-i, and beRwei. JanuOr% t966i Durlof g phase of tre:intry the
aind 1968 ý11 he ,t !ir-Hsehoefl 41 Jzdcnt ' jvt- the area -raik-Pg ap-

e~ 2.~d'd .-" !4' K o :~ cr d V, ft n~ dý -e di i v

i t rir,. t ,I 9f3 .'a).red au tomo.Io e tires

trnit4 I I ' soudents per !'-..nnt h In additio , the , . A had to ir-

;1.11d O; %i .a otal in' 4l9u "- ients ini trcas'e the 1 roswi -count ry training
1 I 968 t h, sch(),,i w!s ru•e from 5 o :Q2.

efl)tutting 6W2 studets pert romnth Th.., rumutwr of traini.ng flights
auio• icid• :•I4 ;•t ihenq ti n sei~lnmc a rcrea.ied fr; ,r 20 t, b4. '1'he c, 'n-
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tracto, continued to operate 20 supply, and administration. To be
training flights but expanded to truthful, the Army knew very little
take care of all maintenance while aoout how the contractor adminis-
military training was established tered the training. He was pravided
to take care of the additional 44 with the aircraft and he trained the
flights as required by the increased studr.nts. If he said we had to fly
student input, on the weekend because we were be-

This caused the population of the hind in flying, no one questioned
post to expand from 2,695 in July the fact because no one could prove
1965 to 10,140. This, of course, in- him wrong. Because of the small
cludes students in residence. The number of personnel involved, the
command st.-ucture of the organiza- pcst operated informally. since
tion has increased in size but essen- most military and contractor per-
tially continues to consist of two sonnel were on a first narrwe basis.
major elements, the school under You can guess what happened
the Assistant Commandant and the next. During the phase-in of the
center under the Assistant Center first military flights, blood pres-
Commander. The Assistant Coin- sures began to soar as the military
mandant !s primarily concerned flight director hinted the contractor
with trrsining whi!e the Assistant was keeping the lion's share of the
Center Commander is in a support aircraft for his own flights at the
role, providing the services that expense of the military flights. The
are nrma!ly found on a CONARC contractor indignantly denied this
installation, and hinted that the militery prob-

lems could stem from inexperience.
Some Management Decisions that Regardless of who was right or
Reoulted In UiJng ADP as Suoport wrong, the commander was faced

I have given a thumbnail sketch with a staggering problem. There
of an expansioa that took place. were not enough aircraft to support
Now let me consider another mat- training, so that weekend flying be-
ter that should be of interest - - the carne routine .it the staggering cost
management decisious that resulted of $25,000 per day in overtime for
in emphasizing ADP as a form of emntractor personnel.
managerial support. I will attempt Things got worse instead of bet-
to te!l how it came about. In doing ter. As more students arrived to
s(;. you will find that we didn't al- he trained afnd the aircraft fleet
ways do the right thing, but, if -this grew to support the training, the
article is to be of an" value, it changeover period at noon grew
should he truthful (ven if it might. longer and longer. Since 1956 all
sound bIetter if )ome of the #hings aircraft had been checked at noon
were omitted that are best for- by maintenance l)ersomel andt those
gotten. flyable for afternooi training were

Duri.-g the time F'ort Wolte rs listed b,' tail n:umber. The lists
functioned as a tr:initig base. h'.efor,' were provided o the coaiot ra t or
the (,xl.... tie. the post had setttled flight broich vornmandhr on duty
into a cozv rtýitine. The, Post Com- who. dividled ul, al) iiircraft for 'I,
mander weloome.d students to tbt+e cintractor mnd wilitary fligh',1. This
pm,-4t sld 'the tcontrixcior p~erformed was mot~r of mn inipossi!,le situattion,.

the trs ng. "ihe (atht'- Il- l3ryv lwca;twv w's.igitmvnt-t were hbaed can

I )n Cl (Eln the po.st were lrirnar- whitt each flight, co)oinander rv-
il cil,,erned with qua lity countrol, q1e'Mt, :1 Tbe ri.impsts alwais far
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exceeded the aircraft available, re- there every morning at 0700 hours
quiring the branch commander to to review the previous day's traia-
make decisions he was not equipped ing and to be briefed on the plans
to make. The process of asignment for the current day.
at noon was costing valuable flying The Office of Training Manage-
time in the fleet in addition to being mernt was provided with a direct
unsatisfa"ctory, To give an idea of phone network that reached all
how important this can be, consider agencies concerned, an0 in 1968 this
that, if the normal number of air- was supplemented by a command
craft to be flown in an afternoon and control TV network.
flying period are 5 minutes late The second step was 0 attack the
getting off the ground, Fort Wolters problem of lost time at the noon
has lost about 50 hours of its flying cnangeover period. It was deter-
capability; or, viewed in another mined that the lost time could be
way, it has lost the daily flying re- reduced if aircraft could be assigned
quirements for 20 students, necessi- without the inventory inspection at
tating having to assign 16additional noon. Since each heliport was
aircraft to make up the time. charted and all parking places iden-

Faced with these serious prob- tified by letter as to row and num-
lems, the commander made a series ber, it was decided to set aside cer-
of decisions that would completely tain rows that would contain only
change the management of training non-flyable aircraft. When a stu-
at Fort Woltere. He diagnosed his dent or instructor returned from
problem as a two-pronged thing. the morning flying period, he would
First, there was a lack of informa- park his helicopter on a non-flyable
tiorn available to him, which rend- row if he considered it to have a
ered him completely incapable of problem tLat would render it non-
making decisions that would influ- flyable for the afternoon period. If
ence the direction of training. Sec- the aircraft was flyable, it would be
ond, the installation suffered from located f, i one of the flyable rows.
extreme decentralization, so the Then at noon the maintenance peo-
command&-r established a concept pie would take a heliport chart
that he referred to as centralized drive across the heliport, marking
planning and control and decent-al- an X through the vacant flyahle
ized execution. spots and relaying the charts to

OTM. OTM could then allocate air-
FliKht Training Managemeptt ,yterm craft by assigning the number of

In May 1967 he established an spots in a block that were required
Office of Training Management to support each fl:ght. Through a
which was given the authority to aeries of experiments with ratios
control and assign all training as- of flyable spots to non-flyable spots
sets to include aircraft, stf.gefieids, required, it was determined "hat
classrooms, buses, and gas tank".rs. 66"' C,-anle spots5 on a heliport gave
The c,-ncept was unique, because a high degr'.e of aw'urance that all
the office was ncot placed in the would contain a helicopter after the
chain of command but was to exer- noon break. It thenbwecame possible
cise a lot of pcwer because it con- for the ,)perat-ons lo assign blocks
trolled all assets. To place empha- of spots 24 hourt in advance and
.is on the project, the Assistant make minor changes via the direct
Ce(mmandant had a desk placed in teiephone net at noon w,- ?he fol' ,w-
the Operations (Center, h.' arrived ing day. This d.-cis',,n solved the
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time oss experienced during the The APP capability tould be in-
noon changeover. The fleet experi- creased by going to 2 or 3 shifts
enced approximately 1 hour down and in-reasing operator personnel.
time for refueling and inspection by Since we did not intend to invent
the new student. The second prob- the wheel, we visited Navy and Air
lem that had to be solved was how Force training installations to see
to establish the criteria for aircraft what they were dc!ng in this area.
assignment, in other words, who We found a system in operation at
was to get priority and why. The Vance Air Force Base that gave us
Comm:'ndant settled this by the some ideas.
first ste,, towards an automated We developed a system based on
flight training management system. the Air Force program in use at
He established a set ot r:en for Vance Air Force Base. The system
conducting trainiig. These ra;es, called for the data processing cen-
to be known as the Commandant's ter to cut a deck of mark sense
guidance stated: cards fnr each student that covered

1. Every student would fly -.very period the student would be
every day. required to fly at Fort Wolters, and

2. Every student would be a group of deviation cards that
flown at least one hour each day co,,'d be used in exceptional cases.
during the pre-solo phase of train- Tiese cards were issued before
ing, training begait. Provisions were

3. No student would fly more made for the instructor pilot to
than two solo periods without a mark sense the students' flying time
dual period of instruction, grade, type lesson, or reason for not

4. No student would fly more flying. All cards were to be col-
than 3 hours in one day. lected by the flight commander at

5. The average time per fly- the end of the day and carried to
able aircraft assigned to a flight the Data Processing Center where
would be at least 3 hours per morn- the run would be prot"ssed and
ing or afternoon period, returned to the flight pr or to the

6. Aircre.t would be assigned next day's flying p-riod. In addi-
to a flight on the basis of I per 2 tioi., copies went to managerial per-
students. In the case of a shortage sonnei to include OTM. The read-
of aircraft, priority would go to pre- outs consisted of:
solo and graduating flights. 1. A daily student activity re-

This guidance was the first move port that indicaited what each stu-
towards standard training. Prior to dent did the day before.
this, each flight had in reality run 2. The student flying time re-
its own miniatvre flying school and port, which gave a record of where
as the flight commander saw fit. each student stood at the end of

Since a reporting system was the flying day, to include the grades
needed to enforce the guidance and
inform the commander, we turned made on his last five duar rides.
to automatic data processing. The 3. A student resume that
post was equipped with a 1401-G would list all activities achieved to
card-oriented systen, that was date by one stu'tent.
being used 8 hours -. day to r'ari the After a detailed orientation and
standard 4th U. S. Army programs instruction period as to the me-
in the supply and accounting areas. chanics of the system, it was put
This gave the insta!'ation the capa- into effect and was ar immediate
bility if 'i could develop a program. succeis.
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There was a problem: the sys- uses the commandant's guidance
tern did not go far enough. As you and the status of the flight to fore-
recall from the daily student activ- cast t0,e number of aircraft that
ity report, the total at the bottom should be assigned to the flight for
of the page could be used by OTM the fo!lowing day's activities if the
to apply against the aircraft as- flight is to stay on schedule. One
signed the day before to insure the additional input was devised to per-
flight commander had flown the re- mit OTM to input the number of
quired number of hours on his air- Instructor pilots assigned to the
craft. The individual entries could flight, since it is desirable to keep
be used to insure that each student the instructQr/pilot student ratio
remained within the commandant's at 3 students per instructor. This
guidance. input was also used to permit OTM

The student flying time report to control the number of training
could be used to tell where each days and weather days. This is
student stood and where the flight necessary because in cars where
stood in flying time as a whulc. But the weather is good and flying time
this infermation was history and is not lost as forecast, the number
this was not what was needed. of training days are increased and
What was important was to know weather days reduced, which de-
wla:.t was yet to be done, not what creases the amount of time each
had already bcen accomplished, student must fly each day and, con-
Using the information that could sequently, the number of aircraft
be obtained from the two reports required to accomplish training.
issued daily and the commandant's The commandant's report has be-
guidance, it was very easy to come come the most important document
",p with a forecast. Since each class produced at Fort Wolters.
has a 16-week flying cycle in which This completes my description of
to fly 110 hours, we established a the flight training management sys-
flying hour objectiv,: program. This tern. It has been highly successful
program took the 80 flyable days, and has been recognize. by the De-
stripped oit holidays, and made partment of Defense as a tool that
provisions for further reducing the saved the Army $370,000 in over-
training days by the number of time costs during the 2 years it has
days that weather history indicates been in operation. Through the use
we would not be able 'o fly ouring of the information it makes avail-
that particular part of the year. able we were able L,, establish a
What was left was the number of uniform procedure for handling
training days in the case of which turnback students that has been
we had a high degree of assurance recognized as saving the Army an
we could train. We could then ap- additional $5W5,010.
ply this number of dayý. ., the tir'e
that had to be flown, aad we ck,uhlO RKult& of Some Other Programs
forecast how many' hours a day wc Now I would like to tell about a
needed to fly each student. This re- program that did not fare as well,
suilted in the commandant's ceport. ' - far I have discus,-d flight train-
Actually. the report begins with the ing with no mention of the academic
history of what the flight used in' or classroom work Airnost immedi-
the way of resources the dav be. ately after the flight progrim was
tore. snows the status of the flight on the air and operating srmoothly,
at' compared aw:-,nal the establ,•hed the wchool turned Itts attention to
fl ymrg iiur objet ive, and. finally, th, academic program. We found
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we had a 1230 IBM optical scan were administered to the students
gathering dust while examinations and that some were graded while
were hand-graded. The decision others were ungraded. We failed to
was made to immediately automate learn that the academics division
the academic grading system using had n1 - way of knowing when a stu-
optical scan as an input in the form dent was suspended from training
of exam answer sheets. With very and not supposed to attend classes
little fanfare, a system was estab- and that many students continued
fished under which each examiria- to attend academics hoping to be
tion - and there were approxi- reinstated in their class. We failed
mately 100 of them - was provided to recognize the fact that the 1230
with an optical scan master that optical scan operator could not be
was retained on file in the data relied on to seiect the correct
processing center. The instructor master for an exam, a fact that re-
gave the student the optical scan sulted in some amazing print-outs.
answer sheet, when the student We failed to believe that three in-
ccmpleted the exam, the instructor structor-& would put their exam
placed the bundle in an envelope answer sheets in the same envelope
with the exam number marked on marked for one exaam master when
the envelope. The bundle went to in fact they were three entirely dif-
data processing, where the operator ferent exams. For six months we
selected the exam master with the struggled to patch programs and
same number as the one on the out- make a success out of a dismal fail-
side of the envelope and processed ure. We did not succeed. What we
the exam answer sheets by using a had to do was suffer through the
slaved 514 card Dunch to produce time it took to systems engineer
a card that could be processed the course and establish what
through the 1401 computer, T' ex- amounted to the Commandant's
change for this, the Academic Divi- guidance for academics. In other
sion would get a grade card listing words, when we finished we had the
that indicated how the student system reduced to an SOP. We sim-
fared on the exaviination, an item plifid routines and came up with a
analysis that rated the exam, and system using the same input that
an exam recap that compared the works perfectly. The system pro..
current class to the school average vides an item analysis that evalu-
grade o'L,-th exam. In addition, the ates each question given on an
Academic Division could request exam. , )is is su.piemented by an
and receive an academic accumula- examina ior. recap tMat Uriefiy re-
tive listing of every examination lares how the class fared on the
that a student had voripleted. This exam and provides the class aver-
sounds rather simple but it was a age.
resounding flop. !t was a flop be- The most imnportant d'.cument
cause wt did not do a systemn study received under this system is the
of the old academic system before acadeemic progress report which
we established the program. When shows where ea:.h 8t1vdeit .taads
the plan wns outlined to academics, each day academicaliy. Then. final-
they thougb, it was fine but ne- !y. there is the clai.i standing roster
glected to tell us that they frequent- that .hows how each 4tudent -'ared
ly gave remedial instructions to at thc so•hoo' in relationshid to his
students who w--e weak ard then ,:lassiates in -cad-hmics v•'i fliv-ht.
adjusted their overall grad. They In .Iddinor to these, progrims, we
failvd t- tell us that pop quizzes have a :t udent itgraphiwal data
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collection system using keypunch pertinent information is in-put by
workaheets. In other words, when mark sense, which permits us to
a student in-processes, we collect evaluate the accident to determine
pertinent data which are married if a trend is being established, by
up with what he accomplishes in the pilot, unit, aircraft by number
school and transmitted over AUTO- or type. This report is issued week-
DIN to Fort Rucker and Hunter ly to the Director of Flight Safety
AAF at graduation so that in-proc- along with a copy of th? mainte-
essing can be expedited at those nance trends report, which is a pro-
installations, gram that monitors the work ac-

On the center side of the hou'se complished in the maintenance
we run those standard programs shops. This report is of primary
that are generally used throughout value to the Director of Mainte-
the Army such as line item account- nance, since it lists the work that
ing to include finance and supply has been accomplished by aircraft
accounting. number and by aircraft component

Among the programs we use that to include a breakout of manhours
are unique are an automated pay- required and aircraft downtime.
roll for the contractor which pro- The maintenance director is able to
duces all of his checks and financial identify problem areas and aircraft
records. This system saved us the that need his personal attcnti&,n.
cost of hiring 8 additional em- We also maintain an atutomated
ployees to accommodate the expan- property book and bench stock list-
sion. W.ý have automated flight ing for the Contractor Supply Divi-
records on al) assigned aviators and sion.
contractor instructor pilots, which As we look to the future, we are
as a by-product issues a monthly currently engaged in automating
report that indicates each individ- the 1352 aircraft status report.
ual's flying performance for the This is a Department of Defense-
fiscal year, thereby permitting the directed report that reflects the
commdnders to insure the assigned status of each aircraft each day,
aviators meet their flying require- each hour, for a calendar month.
ments. 'rhis system has saved us Because of the size of our opera-
$48,000 annually through a redu.- tions, our systems study indicates
!ion in clerical peronne! without it costs us $87,000 per year in sala-
adding a single space in data proc- ries to produce this report; since
easing., the Department of Defense con-

We are testing mech pay for mil- siders i, too va!uabie to suspend,
itary and civilian personnel as- we are going to automate it. The
signed to Fort Wolters next month. amount of money we will be able
This system will not render us a big to sav( is not known at this time,
savings but will expedite the work but we will merge our mairtenance
that must .he accomplished, trends program and the contractors

We also have a data bank on as. bench stock system into one packet
signed personne l that provides a and should be able to savw at least
rostering capability and a s•earch $47,000 of that cost annually. Other
capability for a particular talent d4ev(lopment programs include the
whzvh is frequently requested by warrant officer development pro,
Departmeni of the Army. gram to merge with academnics and

Another on-going program is our flight training; on the Center Engi-
suafety trends program. Each time neer Work order control- engineer
ai flying accident is exrerienced. preventive maintenance. roofing:
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painting (exterior) (irterior): stu- haps the most important single
dent training schedule; provost factor in determining the success
marshal vehicle registration; stu- or failure of a system. In the third
dent grading system, oil analysis place, don't try to automate a sys-
system, and installation manpower tern unless you can show economy
resource control. of personnel, money or time. Too

many people want to automate to-
Some Thoughts on ADP In day just because they wish to get
Mansgement on the bandwagon. It is not always

There are a few thoughts I wculd the best thing to do, because many
like to share with you about the projects just simply do not lend
use of automatic data processing in themselves to automation.
the managerial role. Fourth, don't get too exotic to

As a manager, you can use ADP start with. L-arn to crawl before
to great advantage in the manage- you try to run. Automate piece-
rial role, but there are some rules meal and continue the manual sys-
that you should follow if you are tem until you are sure the auto-
to be successful, mated system will work.

The first, the one I consider to be Fifth, there is nothing mv.gic
most cardinal although some ADP about a computer. It is nothinf; but
types• disagree with me, is not to a high-speed processor of digital
let ADP dictate pf,"y. This is sim- information that will do exactly
ply allowing the tail to wag the dog. what it is programmed to do, no-
Establish what you want to do and thing more, nothing less. This point
the rules that must be followed, needs elaboration, because all too
then arm your systems analysts many people have the idea that a
with that information when they computer can do literally anythiag.
begin their study. I find that most On the other hand, some look on
systems people are prone to be too the dar& and stormy side and con-
computer-oriented and will take th# sider it an undesirable blg brother
easy route for processing rather used as a mechanical scoolpigeon
than accommodating the user when to belittle them and downgrade
making decisions, their positions.

Secondly, don't be afraid to Sixth, don't ever attempt to au-
change a program if improvement tomate a system without establish-
iq needed. We never con:•ider a ing written SOP's and educating
program to be complete and make the users about the rules of the
refinements constantly. In fact. we game.
schedule regular meetings between Seventh, it is most important to
primary users and AD? representa- remember that automation requires
tives to insure the program in meet- a much more rigid discipline that
ing requirements and that no prob- that required by a manual system,
lem is building. We have found in "SPeciallv in the input of informa-
i•is business that if you 14t back tion Formats must be precise and
and think everything is rosy be- in the prescr-bed sequence. In addi-
cause no one is complaininag, you tion, the time schedule for input
wil never be apprised of a :,)roblem must be r gidly adhered t,) or you
until it is a full-blown criais Your may not get a run the fllo,'ing
"-hannels of communication between day.
the ADP centtr and th( user ,nust The computer's importance to the
be. kept open. Good comriunications Arnmy manager incrcases every day.

c•cn the !ser and ADP is per- Its uses are limited oriV bh" the
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imagination of the manager. The On the other hand, the manager
manager who is satisfied with the that considers constant improve-
.iatue qwo and is quite content to mernt a part of his responsibilitywill find he can make exciting
continue the same routine year in breakthroughs in work simplifica- 4
and year out will probably never tion and cost reduction by using
benefit from the usc of ADP. this valuable ass L .
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Creative Mechanisms to Sti~nulate
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Dr. Robert J. Gillespie
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R. J. Gillespie Associates
Attleboro Falls, Mass.

Abstract tegligence, ego-strength (guts), and

The military must meet the chal- insatiable creative curiosity that

lenge of finding new ideas for new this is a golden age of excitement in

weapons systems, new methods, and the expanding world of techrology.

new procedures to improve its com- The Army Management School
petitive strength. has always had a special place in

Throughout this paper you will my heart. There are several reasons
finad a number of creative problem- for this. For one thing, I nave
solving mechanisms for idea-finding. spoken before its classes on a num-
Not all of them are of the "true" ber of different occasions. Further.
creative type (many alternative I have always appreciated the ex-
answers). Some are of an analytical cellence of its teaching capabilities
type (a few or one answer). What- and facilities, which I have com-
ever the special type, they will all parec, with those of '-,,n :ndustry
force Nou, in a step-by-step system, and universities. I can say without
to force yourself to use different he3itating that the Management
words to talk about your problem. School's teaching capabilitles and
They are the inventive work of facilities are unique, 4nd I am
many brilliant organizational peo- referring to the achieving ot ex-
pie from all over the world. I have cellence, not just adapti.:.g to medi-
only presented a few techniques. ocrity, when I speak of executive
Ther.t are as many t-chniques as decision making, and of solving un-
there are people in the world and usual amid diificult prob!ems and
combinations ol people in the world. gettirg the optimum resu'lt for
Use them as a menu choose thooe one's r-ffort?.
that fit vou. your problem, your set A whcle lot can 1ve said '\hout the
of circumstances, creative problcmn-solv, tig |), C es3,

The hope of this paper i!, to dispcl but within t,, , confirt's of this brief
the magic and mystery surround. articlc I am g,,ing to extract ju)at
ing the art of creative innovation two p:ias•s, wh,:'h in themslvest are
and ta present ways of deve'oping vtery im;nort,-,ant the crvat*;:g of
vtur creata,'., ' ,,i,,ntial. It is for id,,as and the nplihrntn ing of idcgs

thi" tthank young) people with in. Now e't1cd r'.h,.9 q :c{iuires a great
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der.1 of prob~lem-bolving pius prac- All men, in reality, are born with
tice and, of course, the use of imagi- a deftnite potential for creativity.
native judgment and creative rea- This potential in relative and varies
sonln.g. from individual to Individual. Some

Now, aome of the things I am people have generous amounts of
going to d~iscuss may seem fantaatic -reative talent while others seem
to some extent, but, believe me, to have much less. In attempting
tangible, workable results are possi. to maeasure creativity, moist of the
ble and can be forthcoming with large differences in indlviduals have
just a little effort. Certainly in both been found to be due to the failure
industry and the military, creative of thos, unsure of their creativity
problem-solving has beer. used to to realize their inherent potential
greht advantage, and to exercise constantly the po-

The mind has unfathomible re- tential they do have iii a manner
sources, and we should make every that would develop and increase
attempt to take advantage by their creative bbiiity.
stretching our imiagination~. While The barriers to creativity center
our mental power aur Intelligence, in the individual himself. Everyone
our creativity, is unbehli.vable in its uses much lesm o; his creative po-
unlimitedniass, it remaLAs- true that tential than he realizes. MoEt people
we only u~ie less than five per cent have great am~ounts of creative
of it. No inatter how creatfve one brainpower wx ich they never use.
Is, one could become still more crea- Recently it wis stated that the
atve if one would only bring oneself Russians tire oampaigning to in-
to increase one's ability to usc one's crease the use of their potential
creative imaginat!,rL by just one per creativity by at least 25 per cent.
cent. All of us could do much, much In the United States, several for-
more in comparison with what we ward-looking organizations have
are doing, with what we are ac- been dIeveloping their employees'
('omplishing at present. But we all creativity, with excellent r(?zults.
need to stretch and flex our mental General E~lectric, Dow Chemical,
musel~es. A. C. Spark Plug, U. S. Steel, Alcoa,

The reaiveImagnaton sesMcDonnefl. Westinghouse, and Syl-
itheceaieimgntion usactaytan ies vania Electric Products have been

intwltige and acatalyst andh ixes the pioneers amid have pioilted by it.
knwedget and innpvrion ewit.erh ing In the early days of the United
for aibytand inna osationy t prsearhnt States, because of the desperate
nedor fo ae neiea toreakthog isN rsnt needs oif each person to survive,
epnedin or foro y ah newbrekth ough in at resourcefulness called Yankee
ekadn ehoog.Tedvlp ingenuity became each persoro'

ment of creativity in pe'ople should daily creative exercise. America's
be evaluated ott the improvement of progres at that time was called
their ability to use knowledge to Yankee ingenuity for a good reamon.
molve problems in t an gib I ways New England er a contributed the

tht esult i effective action for mst to the nation's cmi nv develop-
totaol value, ment in a highly (creative manner.

C('intritry to the old theory, man- Prior to the American Revolution,
kimd Im not divided into two cate- practiclenly aill matntifact tiring wasl
kgories- those who tire creative and forbidden by the Engli.,h Parliat-
t hose who tire not. All pcoplt' have rnent. A fter' the wair, New Enig-

scrw inherent creat ivit v and use it landers had v'irt ually no exi'erit'nce
in (cr-11 in as1pects of their lives. to giiide them when they started to
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industrialize at the beginning of to be creative; a strong motivation
the nineteenth century. To sur.:ive, to utilize their creative pot.ntial:
almost every detail of making goods open-mindedness towards the ideas
had to be invented. One idea fol- of others; greater curiosity - an
lowed, and developed, another; one awareness of the exdtement and
enterprise after another was con- challenge of life; conociousnesa of
ceived and begun. Today people the vital importance of creative ef.
have become mentally lazy. fort in conceptual and developmental

Of the .'00 largest industrial com- design; heightened sensitivity to
panies operating in 1948, only 36 the problems surrounding them -

are still operating today. The mz- an attitude of "constructive discon-
jority of the top 100 today has tent" toward situations; improved
reached this position within the last creative abilities, particularly An
two decades. These companies have producing quality ideas and original
gr.wn to meet the challenge of ideas for solving design problems;
changing conditions; they have respect for design review an a
overcome the barriers of changing means of optimiz ing the value of
needs. Any company that expecht5 the product for the customer, re-
to be in business in 1968 and 1986, sulting in customer satisfaction.
that hears the clocl ticking away All the research concerning crea-
on its prelous lead time and that tive behavior during the last decade
feels the urgency of progress, must indicates one comforting fact: all
not be satisfied with the present of us every man has much
ciegree of emphasis on creativity in more creative potential than we as-
people. sume. No one knows the exact po-

Today, more people who think for tential. We have no precise scientif-
themselves are needed. They must ic way to measure it. However, we
be people who distrust the obvious, can, in a vague way, evaluate and
who doubt the methods of the past, measure creative behavior. Further,
who have the vision and foresight we now have plenty of research that
to synthesize the future, who have indicates we can change the be-
the ingenuity and drive to develop haylor of people from less creative
new devices and techniques, and to more creative. Moreover, we have
who have the boldness and imagina- much more empirical proof other
tion to pioneer in developing new than research that we can do this,
ways to perform functions. Two important broad concepts

!n many industrial companies and will be stressed in this paper. One
oter organizations, seminars in stems from thle scnmantics approach
solving creative problems are held to creative behavior. The second
regadarly. In these sessions, actual one stems from research done con-
design problems are presented, and, cerning learning theory. The first
by using creative techniques, sohi- concept is this: all the creative
tions are derived in an optimum techniques I will cover can he gen,
mannner. Teams are composed of eralized iis forcing techniques which
per.onnel from er,,ineering, pro- force us to talk about the situation
curement, manufacturing, and the differently. All historical innova-
it oduO. a.,•s'urance disciplines, there- titn is a new clarilying wey of talk-
by iallowing for cross-fertilirn tion iUg about some linquistically cori-
of problem resiolution. The major fused vituation. My point Is thisý
o'jectives of such n cutirse are to I -il creative, techniques brain-
develop in these- people ;An attitude storn::ing, 1h1w (ordoti technique.
of self-confidence in their tibility attribute-listing. tihe input--output
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technique, the catalog technique, L Brainstorming, used as an in
free association, forced relationship, dividual and group techniques is,
ýae Edisonian method, the checklist as you know, on. of the best tech-
techniqtle, the "think big" tech- niques for getting people out of
nique. buzz sessions, morphological their habitual rats and talking
analysis, bionics - are some of the about a problem in a totally new
techniques to extend our creative and unique way, Bruinstoriming is
effort, empty our minds of habitual really a creative discipline, it is
responses, and force us to use words organized an . systematic, it is a
we would not habitually ,ae to talk proven method - proven by re.
about the situation differently. The search and proven by experience.
words we habitually use we usually However, in one sense, it is similar
call mental blocks. The problem is to mathematicz,. We cannot snccess-
to become habitually unhabi ual. fully manipulate mathematical

The second concept concernw brw models unless we obey the mathe-
we change the person's behavior matical rules. Nor can we success-
from less creative to more creative fully brainstorm and manipulate
by exercising his mental muscles idean unless we obey the bruin-
and developing a patternA of be- storming rules. Those brainstorm-
havior. Learning theo. y indicates Ing rules follow:
that we cannot push the person into v, Prevent negative thinking.
creative behavior. He does not b. Keep the brainstorming
learn to be more creative in a Pavlo- group comparatively small, but of
vian stimulus-response reflex man- diverse talents.
ner. All we can actually do is c. Provide the group witL the
establish the situation so the crea- problem-mess several days before
tive behavior we desire is reinforced the brainstorm session.
and rewarded when it happens. This d. State the problem in an
is a difficult problem, since engi- op-n-minded "In what ways might
neering consistv of a long sequence we ?" faaltion and give specific de-
of many compiex creative actions, tails.
Incidentally, every step in the value e. St tte the four brainstorm
engineering job plan - not just session geound rules, which are:
the speculative phase . demands 1. Evaluative, critical, judi-
creativ"- b-ehavior. My main point, cial thinking is deferred. No criti-
however, is that we must break thi- cism by word of mouth, tone of
long sequence of creative acticils voice, shrug of shoulders, or any
down ýnto small, easy-to-gr'asp other method of indicating rejection
steps. We demonstrate each step. is allowed. This is difficult to do,
We have him try it. Then we re- but there is a reason why we must
ward and reinforce him every time discipline ourselves to be noncriti-
he behaves more creatively. For cal at this point.
instance, we know that to be crea- 2. Free-wheeling is welcome.
tiv'e we must ask que.itions. There- Verbal flexibility, wild ideas, remote
fore, we always reward and rein- associations, off-beat ideas are
force questioning behavior. Nat- needed. "Ilse other words!" is good
urnlly, it is more difficult than that, advice h're. Wild ideas sometimes
since we must reinforce cre-tive have advantages which can be
questihnn when creative questions brainstormed or twisted into very
are neeied and evaluate questionas effective ideas.
when evaluative questions are 3. Quaiatity is wanted. The
needed. purpose is to produce, at first, as
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many creative alternatives as pos- tive criteria. Actually, to be crea-
sible. Resea -I and mazny brain- tive during the evaluative phase,
storming sessions have demon- we s1 ould first goneate as many
strated how "quantity breeds evaluative criteui as possible.
quulity," how many more ideas pro- Branstorming is a good method to
duce not only more good ideas, but generate all possible alternative
a higher per cent of good ideas. The methods of evaluating an idea.
reason for this hinges on the fourth After we generate all posojble eval-
ground rue. uative criteria, we evaluate which

4. Combination Fnd improve- are the .n%, e appropriate. I suppose
ment are sought. Naturally, the someday someone will come out
more ideas, the more possible com- with evaluative criteria for evalua-
binations increase in a geometric tive criteria (here is a challenge for
curve. Two ideas produce one comn- the reader).
bination, three ideas produce four
possible combinations, ten ideas II The Gordon, technique is an

produce over a thousand possible extremely good technique for forc-

combSiations. Naturally, the per ing people to talk about the eltua-

cent of unique combinations must tion differently. It does it by not
increase as the number of elements telling the group what the specific
increase. Probability ia on our side problem is. It merely states the
as we combine, recombine, and at- general problem or area of discus-

tempt to improve ideas. Here is sioui. For instance, when the prob-

where we really strive for a new, lenw was to design a firefighting

unique, profitable way of talking protective suit, the problem dis-

about our problem. Here is where cussed was "energy." Only the

we attempt to apply words which group leader knows the specific

have never been applied before to problem at first. The premise is

that type of problem. that if the gx1up knows the specific

f. In brainstorming, it is also problem it is highly apt to talk

imc-tant to list all ideas on more about it in the same old habitual

than one blackboard or flip chart so fashion and be curbed by precon-

that all members of the group can ceived notions. The Gordon tech-

see as well as hear the ideas. This nique avoids this.

is difficult, since the ideas usually One of the Gordon technique
come too fast to be recorded. A tape rules is that the group must be
recorder can be used to an advan- highly diverse. Technical people,

gto speed up creative action, scientists, arists, managerial peo-
tage is also important in brain- ple, I aymen are mixed. Another rule

g.i that the general discussion is
storming, when general ideas are tat th er discussionxi
given, to ask creative questions taped. Another rule is that ex-
which evolve more specific ideas. tended creative effort is needed -

For instance, if a suggestion such the general discussion lasts for
as "solicit ideas" is given, a ques- hours. Then the group is told the

tion such as "From whom might we specific problem and reviews in de-

solicit ideas?" is usully helpful. tail the recorded generEl discus-
ise aspect hoo e erlp. sion and correlates the appropriate

One aspect too often overlooky ideas.
is that brainstoiming is extremely The Gordon technique can be
helpful during the evaluative phase highly profitable but highly frus-
as w-l1 as during the speculative trating. since creative people usual-
phase. Poor evaluation is usually ly instinctively strive for leadership
the result of lack of enough evalua- when none is provided. Naturally,
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when no specific direction towards logp to find ldceih when we have the
a specific problem is provided, cera- following type. of queastlons to an-
tive, goal-seeking people attempt to swer. "In what product might we
establish it. Fortunately, with only use this unique material ?" "What
a broad area to disc~ass, they go in professional groups might be inter-
circles, around and around, talking ested in this product ?" MWlat pro-
about the problem but never g~ttlng lucts might be combined?" "What
there. The proilt~able thing in that pro(.ucts might need this instanta-
they usually cover aspects which it neous feedback control ?"
would never dawn on them to di.Te hclsttcn-u a
cuss if they did know the specific be both helpful and dangerous. By
problem. This is the power of the taIma tcnb agru
technique. It does not allow peopie taIma tcnb agru
to get into a verbal rut and be rod- unless open-ended. For instance,
blocked by words. the value engineering job plan is a

comprehensive checklist of required
1111. The forced relationsh~p value engineering technique tasks.

technique is a very powerful tech- Yet each phase is infixittely open-
nique for forcing ourselven to Wak ended, That is, we cannit specify
about an item in a new, unique way. in detail each value engineering
We look at one item and force its step within each phase, since the
attributes upon another in order to individual specific actions vary with
gener-ýte possibilities. For instance, the product being value engineered.
let our problem be that we are try- Checklists are aimed at solving
ing to improve a boat. So we look some specific problems. They help
at a car and force its attributes up- our fbu!ty memory. They make sure
on the boat. We do it by asking we have checked those steps which
questions likce this: "The car has have been successfully used to solve
four wheels - how might the boat that type of problem in the past.
have four keels ?" "The car floats But we must be sure to keep them
on air - how might the boat?" open-ended. We must be sure that
"The car has power steering - how each checklist does not become a
might the boat T' Or, the boat can sure-fire way to go wrong with con-
be compared with a remote elemient fidence. Further, we must be sure
like a tree in this way, "Thle tree that we apply the correct checklist
sheds its leaves - what might the to the correct problem. A checklist
boat shed T' "The tree uses osmosis on how to club huniiies is no good

how might the boat"?" for finding Runny Clubs. Of course,
IV. he ctalo tocnl4our most famoua checklist is:

~V.Th ctalg ecniue 13"What is it? I-ow m!ght we define
handy wher, we are looking for cer- defntoHi ih epr
tain types of words applicable to fothle function? Wo ihat doe that

ourprolem Fo Intane. f e-) How else might we perform
invented n new type of elect"onic the function? What does that
circuit, it might be. profitable to cost "' One could fil a notebook of
look through a catalog of certrtm~ic creative checklists tot, engineers,
r!tn poflents In order to find many vnd perhaips it is time ,om-Pone did.
uses4 for our circuit. Howe.!er, a
catitlog of household non~eleetronic X71. The bonnies appr'oach is an-
gadgiets -7,ý,h e'apply borne more other gwxd. way -., genarate unique
unique us-, of that circuit. A cat- ways of talking about our problem
alog of p~ent3 might svppl% even It studies nature to ascertain how
muore profitable ideas. W,- - i eata- plants and animial% pz-rfortn func-
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tions. The whirling seed of the are included, i.e., if interested in in-
l~aple leaf has been copied to incase venting some sort of a vehicle, de-
seedling trout and drop them gently fine the problem as "how might we
into lakes from aircraft. The womb move weight ?"
of a cut has been copied to incase b. Define the possible in'epen-
large transformers for shipment. dent variables, that is, all tie vari-
The navigation capabilities of a abies which might hLv. impact -
sand flea have even been studied. in case of the "move weight" prob-
So has the sonic system of bats. lem, list steant power, gasoline
Many of our moonlanding space power, wheels, control, jet, etc.
r ,:fts have obviously copied ani- c. Classify variables into as
r. _ls, even if in a weird fashion, few dimensions as possible. In the
Nature can teach us much. Bionics case of the "move weight" problem,
has merely started, we might first list all power sources

as gasoline, steam, electric, solar,
Vsm. The "thenk big" technique, atomic, etc., and all means of loca-

"sometimes called the "inspired" or tion as wheels, grovnd-effect, rails,
"big dream" approach, is also help- flying, water, pnewnatic tubes, etc.
ful to get us out of our usual verbal d. Enter all the variables in ac-
ruts. It has at least five rules, as cordance with their dimensional

follows: classifications into a morphological
a. Develop a big benevolent chart or cube - you may have to

dream, one which will really benefit goat or five dmno n -and
man-in- -- reas lie wrld go to four or five dimensions -- andman-kind -- dreams like world exam~ne each possible combination.

peace, free education, etc.exmneacposbeobito.
pa, fredythe edai, dret. Lis e. Generate evaluative criteria
bi Study the big dream. List for selecting the best combination.

ideas. Incubate. Think about it for f. Use the evaluative criteria
months. Break it up into sub-prob- to select the best combination
lems. In a problem which seemed to

c. Drop down to a sub-problem, have only two parameters of impor-
that is, down re a smaller dream, tance, this model would take the
i.e.. if the big dee~n•, is world peace, form of a large square divided into
drop down to "impr e internation- a series of smaller squares. The
al communications." This get.s it 'iorizontal axis would represent one
closer to a task you might success- variable, and it would be subdivided
fully accompiishJ into different forms which this vari-

d. Brainstor,. "-r mriths con- able might take. The vertical axis
cerning how you might T..pleinent would represent the other variable

Sour smaller dream. w factor in a similar manner. Each

e. Use the creative techniques smaller square si ithin the large

to creatively evaluat- i:jour best im-
square would represent one possible

plementation plan. theoretical solution formed by a

VIII. Mor:,haolo$gical analysis is combination of two versions of each
very helpful to insure that you do major vs-iu ole.
not overlook any combination when For exhn~ple, if we were inter-
you have a series of variables which ested in determining all the possible
can be combined in various ways. cornbina.ions of four shades of blue
The creative trick is to make sure (a major variable) and four shades
you do have all variables in the first of red (another major variable)
place. The following iules help: that could •e unedl in a two-tone

a. It..e the problem as broad- coloi scheme, our mtdel would look
ly as possible to insure all variables h L.e shown in l'igure 1. As you
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Crimion

Carminez

Scarlet

Rouo

Royal bhe Li ght blue Sky blue Dark blue

Flgure 1.

can see, thare are sixteen powible lar container. Others, such as a
combinations of these four varia- two-ounce round metal container,
tions of two major variables, are obviously impractical.

A problem with three variables Theoretically, in cxamining each
would call for the eonsaruction of of the boxes, we will develop some
a large cube, subdivided Into a vari- potentially useful problem solutions
ety of smaller cubes. Ae an exam- that might have been overlooked
ple, let's select the problem of de- had we used some other method.
veloping a new type of packaging Solutions -..h as a conical paper
for selling milk. In this problem, quart or a rectangular plastic quart
the three variables mnqhý. be size, are among those which, on the sur-
shape, ,tnd material. On orif axis of face, would see n to have some po-
the cube we would list all the differ- tent!ul.
ent sizes that might be considered.
Another axis would be subdivided IX. The syneetacs technique is
into the different shapes that the a techniquc forcing us to talk about
container might have. The last axis the problem in another manner --
would list the various materiala, to use other descrfptive words in
such as glass, metal, plastic, and another form. This is d ane mainlyce&'ophane, from which thE cotain- by' use of the rejreated analogies cr
er might be made. metaphors as the mechanisms forer mghtbe mde.making the familiJar strange and the

In this example we have set up mange familiar strangeyand
225 possible solutions: each small strange familiar. it is going beyond
cube within the box can be thought the commonplace descriptive termi-
of as a drawer containing a parti nology of the experts, releasing us
cular alternative which nfly or from the functional frx.dness uf
may not be worth considering. Each everyday behavior.
of these possible solutions should Synectics uses tro e differentbe cnsiere ii tun. omeof hem types of analogies to develop mate-
be considered in turn. Some of them rial for possible use in connection-can be interpreted &As lready exist- making of idea elements.
ing types of rrailk packaging, such a. Perrwmal analogv is an indi-
as a glass quart cylindrical con- vidual objective mental concentra-
taintr and a paper quart rectangu- tion which makes you part of a
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thi, ig you' are designin; and puts be eec an,4 briefed before the
yov in the shone of the ! lea you are r, eet i'g, The problemu to be at-.
impk-oving. For instan-e,, imagine 1L .A.,may be announced before
youwself as an automobile and list th'e meeting gets started. Using the
the various ways you could rede- group brain~storm method, eachI
si gn yourselIf to be a safer automo- group develops creative alterna-
bile at a lower rost. tives, and after a period of time and

b. Direct an~alogy is an actual a sigr~al from the leader, each group
comparison of parallel facts which stop& producing ideas and starts
identifies one element with another evaluating the tdeas and selecting
element of knowledge, function, or and adlopting the better solution.
method. It also Involves the use of The leader of each group is called
one idea for another application, upon to present the ideas nroduced
such PP when the inventor used the and selected by the group to the
fork handling on a doughnut-proc- entire audience. The multiplicity of
easing machine for the idea of com- excellent and diverreifed ideas
K~ning a fork with a trnick to make mak'A, an excellent, convincing dem-
o material -handling truck. onstrstion for a large group.

c. Symbolic a,,alogy attempts X1. The Input-output cretitve
to capture the essence' of a key word apoa rpsdb h eeain the problem and to describe it, Elecr~ic corsped by cethve Gengneral
using a metaphor. For example, the Elgectric cours insretive eitheret-
word might be "flame," The cques- inpu consst of the tingueitherthe
ofi wolambenes "Whoatlys/the eess.me ad equate solution~ to some proposed

"Why Rmnso'" A hoflam steremunsub- need, Should one start the solution
"hso",'ta An wlamesermsg but if to a problem by listing the desired

titn fiaang aer ing but tritoy ~yo output of a device, the next stepput your figri t ertrby would be to list the inputs desiredIt's there! adaalbe ewe hs wSynectics is a kind of empirical endtvalabes. "belmttweensf thestw
recipe for inventiveness. In spite of eteeielmttos( h
the magiezine Fortune calling it specific "need area" Ahould be 1isted.
"the madman'-; method of inven- For exanmple, sup~rne the geiteral
tion," it is really a structural aim of a design project is to provide
approach, a rigid ritual designed to a satisfactory combination sa'tice
s9timulate the unconscious mental heater and hair dryer. A listii,.g
proceeses and create an ethereal similar to the one below might bt
state called inspiration. It is based drawn up:
on the premise that many' of our Input: 1. Electric powe- for heat-

best ideas come to us whe~n we are ing element and fan, 2. Manual or

not consciously thinking about the automatic control for either one or
problm wewantto sove ad afer )bth..; 3. Controls for independently

varying periods of unconscious vrigtmeaueadfo ~

mental incubationa. ir
itrnitint: conditlors.: 1. Small

X. The 64 buzz sr~mIon tech- size: 2. Adaptable to "building in"
nlqw? to a technique in which the (fit sitandard stud spacing) or a
at~dience, or a large' group, is di- ptortable unit; 3. If portfiol, light
vided into a ntirnher of groups, us- weight; 4. Noiseless cjrration-
ually six groups of six people each. 5. Adaptab!?. to 110-volt AC or 1-,C;
Within each group, a leader and 6. Long, troubleqk4'1' Wie: 7. Easil':
recorder arr appointed. They should removabhle for repa- i ,'f necewmnr.'
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8. wow in cost; 9. Eaaiy to keep experiments. Everything off ','e
ch~an; 10. Attractive aprearance. shelf, to be used only after more

Output. 1. Sufficient qupantity of eystematic creative techniiques have
warm. dry air for heating room or failed or when you deliberately want
dry'ng hair; 2. Meets WI1 require- to test every combination of ilca
ments of housewife. elements that you can think of to

Now ask the question: "In "', tzt find a new breakthrough of knowl-
ways mi--ght we perform this bet- edge.
ter? XI', The sittribat..'ilstlng tech-

XI. Tte free awcsciatloua tech~. unique makes a detailed breakdown
pique strives for rei note correla- aisalysis to separate tang'b1e things
Iona. Number one, jot down a sym- in parts, small enough for a suc-
bol, word, sketch, number, picture cessful creative attack toward mak-
or drawing which is remoteiy re- ing improvemeaits. The method is
latAd in some key way to somne to:- a. choose some objeci to im-
important aspect of the problems prove; b. list parts of the object;
being worked on. Two, jot down c. isolate the esaeiut~al functions,
another symbol suggested by the qualities, features, characteristics,
first one. Three, continue as in num- parlts, etc.; d. systematically attack
ber two - force reationships, as- each one by taking a creative action
sociations, analogiest, etc., until to improve; e. synthesize back to-
ideas emerge. gether again a-, improvemen~ts are

XII.TheInvetors viualIm-implemented.XII.Theinvetors v~ual1w. The steri-by-step modification or
n~lnary technique correlates the change 4f these attributes F,'Iould
visual with the verbal in an attempt result in different and, it is to be
to develop a unique way of ver- hoped, better products.
balizing the problem. The steps For example, the attributes of
follow: a. Reproductive imag~lna- a screwdriver of a few years back
tion to bring pictures back into were: a. round steel shank; b. riv-
our minds -- what it was and what etod wooden handle; e. flattened,
it is; b. Speculative imagination - wedge-shaped end; d. powered man-
what you think it should be; c;. ually; e. torque developed by twist-
Structural visualization --- the abili- ing action.
tv to visually construct three- One by ore. these attributes have
dimensiona! form in the mindt E eye. been changed, and in each ease a

XIII. The Crawford Qi -.-. ting bete product has been the result.
technique _% a form of individual The round shanx has been replaced
lirair~stormirig. Each person in R hy one of hexagonal cross-section
large audience is given a colored so that it can b(7 easily gripped with
slip (if paper upon wh'ch he is asked ai we'ench and additional torque sup-
to writc Iowr. his ideas rela,"ng to plied. The wooden handle has been
the st *d problem. A different replaced with one of moldcd plastic
co),Pr palpwr is -qed for erach prob. which is longer-lived and safer to
lomn. The slips ar2 collecte~d, to ti "t-, The fattened, wdge-shaped
Oealuated later. end has been changed in many ways

so that we now have Phillips head.
XII*. The FIdksonlan rechnique Vlutch head, hex head. and other

is aRUCS-,ito-oIu( method. tvpeit of screws. Electric motors
It in on approach con,~ *zaiig prin- with torque-mlniing clutches pro-
cipll\11 of pe,. forming ai virtui1lv% %-Ide the power for the new indus-
('re'fess number of trip!-and-t.,ror 'r'al -tc~vwdrivcrs. and the Yankee-
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type screwdriver deve'ops toique S'ibestiuft? Who. ele- inat#ad?
by pushing rather than twistbig. What else' instead? Other ingredi,

AttrIbute listing in a powerful ents? Other inrterial? Other proc-
tool in the organized approach to ess? Otlier power? Other r'4ce?

remative solutions. Carefully used, Other approach? Other ton~e of
any area of possible change can be voice? 0the- person?
completely explored and the best Vear-rang - Interchange corn-
answers chosen for further develop- poncrnts? Other patterr"? Other !ay-
ments. oul.? Otheir sequence? Transpose?

Cause and effect 7 Change pace?XVI. (1vaestionifg lapu"atOu hneshdlZag nJi
Wehmkgut. Our imagination creatw- Chanescedul Trhnspoe poitnve an
new ideas In nrny ways. We devia. n fegatie? Howabsout oppoitiesan
a list o' queb, 'ons of manipulatlve neaie Ho abTurit uppseide
categories to help us use our ob- downi Revewrse Troles? Chande
aervations. Manipalative categoriesdon e rerlsCag
are simply ways in which observed shoes? Turn tables? Turn other
facts or details can be manipulaiedi ~heck? Change people?
to creatte new ideas. In generating Comnbine? How #about a bhm~d ol,
ideas, weuse observation and mani- mix, an alloy, an assortment., A,.
pulation hand-in-hand. It is not, ensemble? Combine uniltt? Comn-
always possible to tell where one bine purposes? Combine appealn?
ends and the oth.,r begins. These Combine ideas? Combine fuvictions?
questions help us spark ideas which XI h au niernlead to new inventive solutions to Xvalai. The vmaluea eng nineeigproblems. eauto~~-opr~v~eh~u

Dr. Alex Osborn's creative qI4e'- is anether foroing techniqi.e fox de-
tioy checklist for idea-spisrrig: veioping unique v-rbal solutions by,

Put to other uses? New ways to formiing measurable comnparisons
use as is? Other uses if modified? betwveen the elements of dimen;3iorja,
What other functions? physical properties, mechanics;

Adapt? What else is like this? properties, electricai and magnetic
What other idea does this suggest? I ropertieu. cost c,. . aiderations and
Does past _xper'ience offer a par-. "e rpria h nlwn tallef? What ýould I copy? Whom ~e r~wis 'efloigi
could I emulate? What part of a --r ative evaluation-by'-comnari-
another idea can I se son checklist; what Is like'?

Modxifii? New twist' Change Diincn.Tion
meaning, co!-r. motionI, sound. odor,
form, shape? Direction itnd se- Size VOILMre
quence' Other c!,nges? Shalx, Periwndicuitarity

Magnify? Wh-% z n'- . 1i* More Form P.trallelisnm
!,m Crea!er f-NuerY? Strfung- Geomet ry Circumference

er' Rgger,'' iigher% , Lrgvi Configuration Complexity
Thicker? Ext value' Plus in- Height Simplicity
gredients" ' fh. lieate` Multipl%` Length Angularity
Exagzgerte? " Depth Area

Minify Whitt lk eiiihtrac* ' Sinai- Width Proportion%
ler? Coindensed' S~ mpl ify 7 Mi- Brea~dth Amvpiittidc-
crominiature' Lower' Shorter' Phk'straI 'Jowtv; V
11ýhtsr' Omit"7 Strvamn,,"'
up! Pr ne-st*te " Morec c~rwr-Weigh? A 'te
Sive, Ilennit'.Apw. -ic



Physical propertWe (Coist'd) Elect ric anwd magnIetic properties

Thermal (Cot'd)
conductivity Radiation effect Dielectric

Wi~ling point Wetability strength Field strength
Freezing point Porosity Arc resistancej 4
Melting point Bonding
Shrinkage r-mnailt te
Corrosior. Chemical SudVlct

resistance stability Light Acceleration
Alkalinity Reflectivity Heat JeiIIAcidity Absorptivity Power Process
Inertnass Water Eeg pcfcto

absorption Force Environment
Color ImpuritiesAconCsmr
Ba-all Viscosity P~osition
Texture Temperature
Feel Hardness XVII. The Gillespie technique

Mechaical prprte to overcome roadblocks:,
a. Filrst determine what you

Compressibility Damping want to accomplish. State it and
Elongation Wear resitcance furth'er define it into a question.
Tensile strength Formability b, Now brainstorm all of the
E~asticity Moldability obstacles that could prevent you
Compressive Machinability fromn accomplishing it.

strength c. Separate the obstacles into
Shiear strength Flexibility what you would say would be (1)
Creep fitz-ngth Impact strength easy to eliminate, '2) less easy to
Ductility Stiffness eliminate and (3) diadcult to elimi-

HenwResilience nate.
Fatfgue strength Toughness d. Select one o 'bptscle at a time

coatconirieats,, aad brainstorm ways to overcome

'~7tr~c ead imee. Evaluate and select a aolu
LaIon Surace finis tion, then proceed to put it into

PaeTooling f.S arta over again on the

Reliability Mechaniz~ation XIX. Challenge everything ere&-
Flexibility Direct labor tively. There is hardly a thing that
Quan'.ty Setup time can't be made to work better, be
Toleor fSandeT arnin simplified, or sell for less money.
Factoro Sadad Every'where you look there is some-

thing that can be done to eliminiate
Ele cm-' and ma!Inttit pro per~ies unnecessary costs and improve cus-

Res;stance Permeability tonter value and satisfaction with
Ci~wity oercve frce our products or .iervfce&.

capiwfator Roercidua force Actually, the real challenge if- so-
Conductivity (Core ],- s lecting the mr'it fruitful are)
r'bi]ltsctric I nduc'!ance wHich ta stars.. One of the :,a 9*

cc~natant grntifying things about creative
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problem-solving is that, once a cmos- techniques are guides for actions
tive person has develope a habit or forcing techniques which have
of inventively tackling problems, tendency to get us cut of our ha.
there in almost no limit as to how bitual linguistic ruts and develop
he can use his imaginative/judg- a new and unique manner of ta)%Ung
ment for improved dec'jion-making. about our problem. We teach this

The creative person is stimulated to people by demonstrating how it
and motivated by the unknown. He is done in detail and having them
is not only interested in what the try in detail. When they are suc-
situation was or even what it is, cessful, we praise them, reward
but more in what it ought to be. them, raise their pay, or reinforce
He let's his imagination soar, then them in some manner. Only then,
engineers it back to earth. laborieusly and patiently, can we

successfully optimize their creative
To briefly aommarize, let me say potenti&l.

this: Man's most creative behavior Let each one of us believe it can
is verbal behavior. All the creative be done by starting NOW! 3
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